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Short Communication

HIGH INTER-TESTER RELIABILITY OF THE NEW MOBILITY SCORE IN
PATIENTS WITH HIP FRACTURE
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Objective: To assess the inter-tester reliability of the New
Mobility Score in patients with acute hip fracture.
Design: An inter-tester reliability study.
Subjects: Forty-eight consecutive patients with acute hip
fracture at a median age of 84 (interquartile range, 76–89)
years; 40 admitted from their own home and 8 from nursing
homes to an acute orthopaedic hip fracture unit at a university hospital.
Methods: The New Mobility Score, which evaluates the prefracture functional level with a score from 0 (not able to walk
at all) to 9 (fully independent), was assessed by 2 independent physiotherapists at the orthopaedic ward. Inter-tester
reliability was evaluated using the intraclass correlation
coefficient (ICC1.1) and the standard error of measurement
(SEM).
Results: The ICC between the 2 physiotherapists was 0.98,
95% confidence interval (CI) 0.96–0.99 and the SEM was
0.42, 95% CI –0.40–1.24 New Mobility Score points. No systematic between-rater bias was observed (p > 0.05). Patients
who were scored differently by the 2 physiotherapists had
significantly lower mental scores (p = 0.02).
Conclusion: The inter-tester reliability of the New Mobility
Score is very high and can be recommended to evaluate the
prefracture functional level in patients with acute hip fracture.
Key words: hip fracture, activities of daily living, rehabilitation,
reproducibility of results.

(3) and to describe the pre-fracture functional level (4). The
NMS is a composite score of a patient’s ability to perform:
indoor walking, outdoor walking and shopping pre-fracture.
It provides a score between 0 and 3 (0: not at all, 1: with help
from another person, 2: with an aid, 3: no difficulty) for each
function, resulting in a total score from 0 (no walking ability
at all) to 9 (fully independent). Parker & Palmer (1) found a
cut-off point at 5 to be the best predictor of 1-year mortality
after hip fracture. Other studies (2, 5) have used or examined
the NMS with a single cut-off point at 5, dividing the patient
population into 2 groups (NMS 0–5 vs 6–9). As different
physiotherapists or physicians usually obtain the score, it is
important to establish the inter-tester reliability. No such data
have been reported. Reliability refers to the consistency of a
test or measurement (6) and it can be quantified as either relative or absolute (6, 7). Relative reliability is often expressed by
the intraclass correlation coefficient (ICC), which indicates the
relationship between 2 or more measures of the same test or
score, with a coefficient from zero to one (6, 7). The standard
error of measurement (SEM), which quantifies the precision of
individual scores on a test, gives a clinician a result in the same
unit as the measurement (6, 8), thereby indicating whether a
change in score is a real change (7). The purpose of this study
was to determine the relative and absolute inter-tester reliability of the NMS in patients with acute hip fracture.
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INTRODUCTION
The New Mobility Score (NMS) (1) is a validated predictor
of long-term mortality and rehabilitation outcome in patients
with hip fracture (1, 2). The score has been used to stratify
patients with acute hip fracture according to functional capacity

PATIENTS AND METHODS
Participants were 48 consecutive patients (40 from their own home;
median age (25–75 quartiles), 81 (75–86) years and 8 from nursing
home; age 91 (88–93) years) admitted to a specialized 14-bed hipfracture unit. This study is part of Hvidovre University Hospitals hip
fracture project that has been approved by the local ethics committee
and by the Danish data protection agency.
Information on age, gender and a validated 9-point Danish version
of the abbreviated mental test score was taken upon admission (9).
The assessment of the NMS relies on the individual’s ability to recall
their prefracture functional level. Therefore, to avoid recall bias the
NMS was obtained by 2 independent physiotherapists (PTA and PTB)
at different days post-surgery.
Statistics
Descriptive statistics and correlations (Spearman’s rho) for all patients
were calculated for age, gender, prefracture functional level (using
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NMS) and mental status on admission. Systematic between-rater bias
was assessed using the Mann-Whitney U test. Relative reliability was
calculated using the ICC1.1 with the corresponding 95% confidence
interval (95% CI). Absolute reliability was calculated as the SEM using
the equation standard deviation (SD)√1–ICC, where SD is the SD of the
NMS-scores from all patients (6). The 95% CI was calculated for the
SEM as ± 1.96 × SEM. Scatters of the between-rater differences were
plotted against the rater means (10) to indicate if the between-rater
differences were related to the NMS-score (heteroscedasticity). This
was not the case as no significant relationship between the numerical
between-rater differences and rater means was observed (r = –0.051,
p = 0.733, Spearman’s rho). Finally, the number of patients with between-rater differences in total NMS-scores was calculated for all score
differences. All analyses were conducted using SPSS for windows
version 11.5. The level of significance was set at p < 0.05.

RESULTS
The ICC was 0.98 (95% CI 0.96–0.99), while the SEM was 0.42
NMS points (95% CI –0.40–1.24, Fig. 1) and no systematic
between-rater bias was observed (p > 0.05). The NMS score
(mean of PTA and PTB) was significantly (p < 0.001) correlated with age (r = –0.584) and mental scores on admission
(r = 0.612), and women were significantly older than men
(p = 0.014). The NMS was obtained at median (25–75 quartiles)
1.5 day (1–2) and 3 days (2–6) post-surgery. Scores between
PTA and PTB differed in 7 out of 48 patients (14%) (Table
I). These 7 patients had significantly lower mental scores
(p = 0.02). Only 2 out of these 7 scores differed more than
1 point, and NMS score differences were not related to the
interval in days between the first and second NMS assessment
(p = 0.682, Mann-Whitney U test).
DISCUSSION
The present study showed a high inter-tester reliability of the
NMS, with only 2 out of 48 (4%) recorded scores differing

Table I. Absolute differences in total scores of the New Mobility Score
(NMS) in 48 hip fracture patients
Differences in
NMS points
PTA vs PTB
0
1
2
3

Subjects
n

%

Cumulative
percentage

41
5
1
1

86
10
2
2

86
96
98
100

PTA: physiotherapist A; PTB: physiotherapist B.

more than one point. A significant correlation between age,
mental scores, and NMS scores were found for all patients, and
patients with NMS score-differences had lower mental scores
than patients with equally recorded NMS-scores. There is no
clear definition on the interpretation of the ICC, but Munro
et al. (11) describe correlations from 0.90 and above as being
“very high”. Therefore, the reliability of the NMS in this study,
when evaluated by the ICC, was very high (0.98) and the true
NMS score for a patient with a recorded score of 4 will, with
a 95% CI of ± 0.82, only diverge by 1 point. We chose not to
investigate the intra-tester reliability of the NMS in the present
study, as each physiotherapist was likely to remember the
answers of the first NMS recording (recall bias). In addition,
it is a common finding that the intra-tester reliability is higher
compared with the inter-tester reliability (12, 13).
Previous studies (1, 2) have found the NMS to be a valid
predictor of mortality and rehabilitation outcome and findings
from the present study suggest that the relative and absolute
inter-tester reliability of the NMS is very high. That is, different
personnel can record the NMS with a high possibility of obtaining the same score. Ward personnel should be careful when
recording the score in patients with lower mental scores.
In conclusion, we recommend the NMS to evaluate the prefracture functional level in patients with acute hip fracture.
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