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Factors Affecting Drooling in Adult Patients with Traumatic Brain Injury

Hasuk Bae, M.D., Chang-il Park, M.D.", Dong-wook Rha, M.D.!, Hee Seung Nam, M.D.", Sung Gin Vag, M.D.", Kyung Hoon

Min, M.D." and Jong Bum Park, M.D.'

Department of Rehabilitation Medicine, Ewha Womans University College of Medicine, IDepartment and Research Institute of

Rehabilitation Medicine, Yonsei University College of Medicine

Objective: To investigate whether drooling in patients with
traumatic brain injury (TBI) is due to hypersalivation or
cognitive dysfunction or disability.

Method: The subjects were 24 TBI patients with drooling
and 17 TBI patients without drooling and 20 unaffected
healthy volunteers who had no known physical or mental
disabilities. All participants had no known history of dia-
betes mellitus, hypertension, thyroid dysfunction or chronic
alcoholism. And, we excluded the subjects who take the
anticholinergics, beta-agonist or steroid. Salivary pH and
flow rate were compared between the TBI groups and the
control group. We also measured Korean mini-mental state

examination (K-MMSE) and disability rating scale (DRS)
and compared mean values between TBI groups.

Results: There was no statistical difference in the mean sali-
vary pH and flow rate between the tested groups. The droo-
ling severity and frequency showed no correlation with sali-
vary flow rate in all groups. The drooling severity and fre-
quency showed significant correlations with K-MMSE, but
not with DRS in TBI groups.

Conclusion: The results of this study suggested that the
cause of drooling in patients with TBI may not be the hyper-
salivation and functional disability, but cognitive dysfunc-
tion. (J Korean Acad Rehab Med 2006; 30: 424-429)
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Table 1. Thomas-Stonell and Greenberg Classification'”
Drooling severity scale Drooling frequency scale
Score Grade Definition Score Grade Definition
1 Dry Never drools 1 Never drools Never drools
2 Mild Only lips wet 2 Occasionally drools Not everyday
3 Moderate Wet on lips and chin 3 Frequently drools Everyday
4 Severe Drools to extent the clothing becomes damp 4 Constantly drools Constant
5 Profuse Clothing, hands, tray and objects become wet
Table 2. Demographic Data of Subjects
Group g Group I Group mr Group WA
Number of cases 20 17 14 10
Sex (male : female) 13:7 12:5 9:5 8:2
Age (years)* 42.6+15.6 38.9+16.6 35.6£19.7 43.8+20.1
(range) (19~72) (17~68) (15~73) (16~67)
Onset duration (days)* - 391.4+418.3 301.9+288.7 432.1£526.5
(range) (25~1,848) (35~1,215) (22~1,725)

*Values are meantstandard deviation.

1. Group I: Normal control group, 2. Group II: Traumatic brain injury patients without drooling, 3. Group III: Traumatic brain injury
patients with mild severity and occasional drooling, 4. Group IV: Traumatic brain injury patients with moderate severity and frequent

drooling
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Fig. 1. These figures showed comparison of salivary flow rate (SFR) and salivary pH between traumatic brain injury (TBI) patients and
normal control groups. (A) The salivary pH showed no significant difference between TBI patients and normal control group. (B) The
SFR showed no significant difference between TBI patients and normal control group. Group I: Normal control group, Group II: TBI
patients without drooling, Group III: TBI patients with mild severity and occasional drooling, Group IV: TBI patients with moderate severity
and frequent drooling.
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Fig. 2. These figures showed comparison of K-MMSE (Korean mini-mental status examination) and DRS (disability rating scale) between
traumatic brain injury (TBI) groups. (A) K-MMSE showed significant difference between group II and III, group II and IV, but did not
show significant difference between group III and IV. (B) DRS showed no significant difference among TBI groups. Group II: TBI patients
without drooling, Group III: TBI patients with mild severity and occasional drooling, Group IV: TBI patients with moderate severity and

frequent drooling. *p<0.05 by Tukey between groups.
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