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Evaluation of the Humpty Dumpty Falls Scale: An Analysis of
Electronic Medical Records
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Purpose: The aim of this study was to evaluate the efficiency of the Humpty Dumpty Falls Scale as one of the
falls risk assessment tools, and also to evaluate risk factors as predictors of falls in pediatric patient populations.
Methods: In a retrospective, case-control design with data from the electronic medical records of 13 pediatric
patients who fell and 1,941 who did not fall before matching and 429 who did not fall after matching by gender,
age, diagnosis, and length of stay. Results: All the variables showed no significant differences after matching. At
the cutoff score of 13, sensitivity, specificity, negative and positive predictive values were 92.3%, 37.1%, 99.9%,
and 0.01%, respectively. The area under the Receiver Operating Characteristics was 0.597. The results from the
logistic regression showed that the pediatric inpatient population who had higher risk scores was significantly
associated with falls. The odds ratios ranged from 1.31 to 4.71 with 90% confidence interval. Conclusion: The
saturation impairments criterion as one of the diagnostic parameter was negatively associated with falls, but the
relative risk score was higher than the other criteria. Therefore, it seems that the diagnostic parameter seems to
be required to verify results through large sample studies.
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Table 1. Comparison of Humpty Dumpty Falls Scale, Parameter Score and Patient Characteristics (N=1,954)
Before matching After matching
Faller Non-faller Faller Non-faller
Characteristics Categories (n=13) (n=1,941) . (n=13) (n=429) .
x“ort P Xx“ort p
n (%) or n (%) or n (%) or n (%) or
M=£SD M=£SD M=£SD M+SD
Age (month) 3294171 4951423 345 .004 3114213  329+171  -0.25 .800
Gender M 7 (53.8) 1,084 (55.8)  0.02 .885 7 (53.8) 199 (46.4) 0.00 >.999
F 6 (46.2) 857 (44.2) 6 (46.2) 230 (53.6)
Diagnosis" (HDFS 1.77+1.24 1841112 022 827 177£124  1.77+1.14 0.01 994
parameter score)
Length of stay (days) 4.23+1.54 405+254 -0.25 .800 423+1.54 4224201 -0.01 .990
Gastrointestinal Yes 2 (15.4) 453 (23.2) - 744* 2 (15.4) 89 (20.7) - >.999*
symtoms No 11 (84.6) 1,497 (76.8) 11 (84.6) 340 (79.3)
Consciousness Alert 13 (100.0) 1, 930 (99.4) - >.999* 13 (100.0) 429 (100.0) - -
status Not-alert 0 (0.0 11 (0.6) 0(0.0) 0 (0.0
Respiratory Yes 8 (61.5) 912 (47.0)  1.09 405 8 (61.5) 216 (50.3) 0.63 427
symptoms No (38 5) 1,029 (53.0) 5(38.5) 213 (49.7)
Route of Emergency room 9 (69.2) 1,271 (65.5) - >.999* 9(69.2) 275 (64.1) - 779*%
admission Outpatient department 4 (30.8) 670 (34.5) 4(30.8) 154 (35.9)
History of Yes 6 (46.2) 910 (46.7)  0.00 >.999 6 (46.2) 198 (46.2) 0.00 >.999
hospitalization No 7 (53.8) 1,040 (53.3) 7 (53.8) 231 (53.8)
experience
Pain Yes 0 (0.0 35 (1.8) = >.999* 0 (0.0) 4(0.9) = >.999*
No 13 (100.0) 1,906 (98.2) 13 (100.0)  425(99.1)
Days treated with 4.92+1.19 4661158 -0.61 543 4924119  476t144  -0.39 694
infusate
HDFA parameter ~ Cognitive impairments i 2.69+0.63 222+094  -2.68 .020 2.69£0.63  255+0.79  -0.65 8515
t
score (excep Environmental factors ' 3314132  274+144 156 144 3314132 3244126 020 838
age, gender)
Surgery/sedation/anesthesia’  1.15£0.55 1.06£0.35 -0.94 346 1.15+£055  1.10+0.43  -0.46 .649
Medication usage ' 1.08+0.28 1.04+£024 -0.50 .620 1.08£0.28  1.07+0.31  -0.11 915
Diagnosis% 1.77+£1.24 1.84+1.11 0.23 .820 177£124  1.86+1.14 0.27 790
Cognitive impairments 2.69£0.63 223+0.94 -2.63 021 269+0.63  255+0.79  -0.64 523
Environmental factors 3.54%1.13 2.74+145 -2.54 .025 3541113  325+125 -0.81 419
Surgery/sedation/anesthesia T 115+055 1.14+047 -0.12 905 1.15£0.55 1.20+0.54 0.31 .758
Medication usage * 1.08%0.28 1.08£0.30  -0.01 989 1.08£0.28  1.09+0.33 0.15 878
HDEFS score 1st day 15.54+2.63  13.891352 -2.27 042 15.54+2.63 15.021252 -0.72 469
(n=13) (n=1,941) (n=13) (n=429)
2nd day 15.23+235  13.96+£3.58 -1.92 .078 15234235 15.14%2.65 -0.13 .898
(n=13) (n=1,839) (n=13) (n=422)
3rd day 15.08+229  13.961355 -1.74 .106 15.08£2.29 1512+2.57  0.06 .949
(n=13) (n=1,558) (n=13) (n=398)
4th day 14.88+2.03  13.88+£3.56 -1.37 211 14.88+2.03 14.90£259  0.03 974
(n=8) (n=1,095) (n=8) (n=262)
5th day 15.00+1.22  14.11£357 -1.57 183 15.00+£1.22 15541198  0.60 547
(n=5) (n=700) (n=5) (n=152)
6th day 15.50+0.58  14.24+354 -3.78 011 15.50+0.58 15.60£1.78  0.11 911
(n=4) (n=439) (n=4) (n=105)
7th day 17.00+1.41  14.14+348 -2.79 199 17.00+1.41 15321194 -1.21 229
(n=2) (n=229) (n=2) (n=66)

*Fisher's exact test;
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Figure 1. Receiver Operating Characteristics (ROC) curve plotting sensitivity versus 1-specificity for each possible score of
Humpty Dumpty Falls Scale (HDFS).

Table 2. Sensitivity, Specificity, PPV, NPV, OR, 90% CI (N=1,954)
Cutoff score Sensitivity Specificity NPV PPV OR 90% CI
10 1.000 0.169 1.000 0.038 - -

11 0.923 0.263 0.998 0.008 4.29 0.77~23.81
12 0.923 0.335 0.998 0.009 6.04 1.09~33.53
13 0.923 0.371 0.999 0.010 7.09 1.28~39.36
14 0.846 0.397 0.997 0.009 3.62 1.02~12.86
15 0.846 0.420 0.998 0.010 3.99 1.12~14.16
16 0.538 0.583 0.995 0.009 1.63 0.65~4.08
17 0.154 0.760 0.993 0.004 0.58 0.16~2.04

PPV=positive predictive value; NPV=negative predictive value; OR=odds ratio; 90% CI=90% confidence interval.

Table 3. Comparison of Humpty Dumpty Falls Scale Parameters Contributing to Falls Risk Predictive Score (N=1,954)
ndieTies Day of admission Day before discharge

B SE p B SE p
Age 23 .00 <.001 22 .01 <.001
Gender 14 .00 <.001 14 .01 <.001
Diagnosis 32 .00 <.001 31 .01 <.001
Cognitive impairments 27 .00 <.001 .26 .01 <.001
Environmental factors 40 .00 <.001 40 .01 <.001
Surgery/sedation/anesthesia .10 .00 <.001 13 .02 <.001
Medication usage .07 01 <.001 .08 .02 <.001

F=77,624.87, p<.001

F=705,794.38, p<.001
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Table 4. Risk Factors for Falls (N=1,954)
Variables g Desreeof OR 90% CI
freedom
HDES score (1st day) 0.91 1 019 2.49 1.31~4.71
Age -0.50 1 730 0.60 0.05~6.71
Gender (Ref.=Female) -1.03 1 121 0.36 0.12~1.07
Diagnosis (Ref.=Other diagnosis) 3 119
Psychological/Behavioral disease -17.10 1 999 0.00 -
Saturation impairments -2.64 1 .016 0.07 0.01~0.43
Neurological disease -2.88 1 .091 0.06 0.00~0.93
Cognitive impairments (Ref.=Fair cognition) 2 409
Forget about limits 141 1 207 4.09 0.50~33.42
No cognition about limits 0.00 1 998 1.00 0.05~19.57
Environmental Factors (Ref.=No problems getting around) 3 471
>3 years living in bed only -17.00 1 998 0.00 =
Using gait, <3 years living in a cradle etc. -18.64 1 997 0.00 -
Infants with a history of falling or bed only -3.01 1 112 0.05 0.00~1.11
Surgery/Sedation/ Anesthesia (Ref.=Not applicable) 2 837
Within 48 hours -17.93 1 >.999 0.00 -
Within 24 hours -1.03 1 551 0.36 0.02~6.13
Medication usage (Ref.=No high risk drug on falls, no medication) 2 975
Single high risk drug for falls -0.38 1 821 0.69 0.04~10.61
High risk drugs for falls >1 type -18.24 1 998 0.00 =

-2Log Likelihood=14.19, df=15, p=.511, Hosmer and lemeshow test: X=640, p=.602, Nagelkerke R®=.09 Correct classification (%)=99.3%

Ref.=reference.
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