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ARTICLE INFO ABSTRACT

Objectives: The aim of the present study is to explore inter-rater reliability of primitive signs in a group of
patients assessed for dementia.

Patients and methods: 97 patients admitted to our University Hospital for cognitive impairment were enrolled in
the study. The mean age was 73.04 + 8.68 (53 females and 44 males). All patients were examined by two
cognitive neurologists in a blind fashion. The grasp reflex, the snout reflex, the glabella tap reflex and the
palmomental reflex were elicited according to the current literature. Moreover, we add a stretch reflexes (the
masseter reflex) to our battery.

Results: The most frequent primitive reflex was the palmomental reflex followed by the glabella tap, snout, and
grasp. The inter-rater reliability was measured for each primitive reflex: grasp reflex (0.884) have a strong
correspondence; the glabella tap (0.556), the palmomental (0.516) and the snout reflex (0.445) have otherwise a
weak correspondence. The masseter reflex reaches a moderate agreement (0.662). All the measurements reached
statistical significance (p < 0.005).

Conclusion: The results of the study show weak to substantial agreement for primitive signs and the masseter
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reflex as expressed by the low-to-high kappa values.

1. Introduction

Primitive signs are physiologically present during infancy and dis-
appear after the maturation of the central nervous system; their re-
appearance in adult patients is due to a loss of cortical control over
brainstem activity, mainly because of dementia or frontal lesions but
also as a result of normal ageing [1-4].

However, as shown in the literature, the prevalence of primitive
signs is more common in demented patients than in healthy controls; in
a large Canadian cohort, 16% of healthy, 32% of mild cognitive im-
paired and 58% of demented subjects had at least one primitive reflex
[4].

The neuroanatomic networks involved in primitive sign generation
are currently unknown except for the grasp reflex. When positive, the
grasp reflex has a sensitivity of 13%-50%, a specificity of 99% and a
positive likelihood ratio of 19.1 in predicting focal lesions of the frontal
lobe or deep nuclei [5]. On the other hand, in a study of 39 patients, the
unilateral palmomental reflex is correlated in 44% of the subjects with
an ipsilateral cerebral lesion, in 36% with a contralateral lesion, in 10%
with bilateral lesions and in 10% with no lesions [6].

A previous study, that examined 30 subjects affected by a hetero-
geneous group of neurological diseases (stroke, vascular dementia,
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spine disease and other less represented disorders), found modest to
good agreement among raters expressed as kappa values: 0.85 for gla-
bellar reflex, 0.67 for snout reflex, 0.52 for grasp reflex and 0.38-0.44
for palmomental reflex. The authors used a quantitative scoring system
that evaluated not only the amplitude of the signs but also their per-
sistence [3].

An extensive search in the literature for studies exploring inter-rater
reliability produced very few results. One of these was based on a
complex protocol that is poorly reproducible in a clinical setting.
Furthermore, the small sample assessed could not be considered as
reaching statistical significance [3].

The aim of the present study is to explore the inter-rater reliability
of primitive signs in a group of patients assessed for dementia. We
decided to add a stretch reflex (the masseter reflex) to our battery of
tests because of the high prevalence of upper motor neuron lesions
especially in vascular dementia and in frontotemporal dementia but
also in other neurodegenerative diseases [5,7].
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2. Materials and methods
2.1. Population study

Ninety-seven subjects were enrolled in the study. All participants
gave their informed consent and all procedures performed were in ac-
cordance with the ethical standards of the institution and with the 1964
Helsinki declaration. The mean age was 73.04 + 8.68 (minimum 44,
maximum 86) years. 53 were female and 44 male. The mean years of
education were 8.11 * 4.42 (minimum 2, maximum 18). 97 con-
secutive patients admitted to our University Hospital for cognitive im-
pairment were included: 48 patients with Alzheimer’s Disease, 12 pa-
tients with amnestic MCI (mild cognitive impairment), 17 patients with
vascular cognitive impairment, 10 patients with a behavioural variant
of frontotemporal dementia and 10 with subjective cognitive com-
plaints.

Diagnoses were performed in accordance with international criteria
and were based on neuropsychological and instrumental examinations
including fluoro-deoxy-glucose positron emission tomography (PET)
and amyloid PET [8-11].

2.2. Study design

All patients were examined by two cognitive neurologists in a blind
fashion. Both of them work as physician in our University Hospital and
they have at least two years of expertise in assessing demented patients.
The reflexes were elicited in the same order by the same two neurolo-
gists within 1 h. The primitive signs and the myotatic reflex were eli-
cited in the following manner, based on the current literature [2,5,13]:

- Grasp reflex. The patients were advised that their hands would be
touched and they were asked not to grasp the examiner’s finger. A
moving pressure was then performed on the palmar surface of both
hands sequentially. The grasp reflex was considered positive if there
was at least one progressive closure of one hand.

- Snout reflex. The examiner exerted a gentle pressure over the nasal
philtrum. The sign was positive if the lips wrinkled

- Glabella tap reflex. Multiple light tapping over the glabella was

performed. The glabella tap reflex was considered positive if the

reflex blinking of both eyes was still present after five seconds.

Palmomental reflex. The examiner stimulated the thenar eminence of

both hands sequentially with a bevel-edged needle. The reflex was

positive if there was at least one involuntary contraction of the
mentalis muscle of the chin on one side.

- Masseter reflex. The reflex was evoked by tapping the patient’s chin
with a tendon hammer while the mouth was held slightly open. The
sign was positive if the masseter muscles jerked the mandible up-
wards in a qualitatively abnormal fashion or if clonus was present.

2.3. Data analysis

The Statistical Package for Social Science (IBM) was used for the
analysis.

In order to measure inter-rater reliability we performed kappa sta-
tistics with grading based on the McHugh’s paper: values equal to or
less than 0.2 were considered as poor agreement, values between
0.21-0.39 were considered as minimal agreement, values between
0.40-0.59 were considered as weak agreement, values between
0.60-0.79 were considered as moderate agreement, values between
0.8-0.9 were considered as strong agreement and values more than 0.9
were considered as almost perfect agreement [12].

3. Results

The most frequent primitive reflex was the palmomental reflex
followed by the glabella tap, snout, and grasp reflex. The inter-rater

Clinical Neurology and Neurosurgery 187 (2019) 105555

Table 1
The inter-rater reliability of primitive and stretch reflexes ex-
pressed as Kappa value.

Reflex Kappa

Grasp reflex 0.884 (p < .0005)
Snout reflex 0.445 (p < .0005)
Glabella tap reflex 0.556 (p < .0005)
Palmomental reflex 0.516 (p < .0005)
Masseter reflex 0.662 (p < .0005)

Table 2

The scores of each primitive and stretch reflexes by the two raters.
Reflex Rater 1 Rater 2

Present Absent Present Absent

Grasp reflex 5 92 4 93
Snout reflex 12 85 8 89
Glabella tap reflex 28 69 35 62
Palmomental reflex 42 55 41 56
Masseter reflex 1 96 2 95

reliability was measured for each primitive reflex and for the stretch
reflex as depicted in the Table 1. The masseter and grasp reflex have a
good correspondence, whereas the glabella tap, the palmomental and
the snout reflex have weak correspondence [Table 1]. All the mea-
surements reached statistical significance. In Table 2, a recording of the
assessment of the reflexes, divided for each observer, was provided.

4. Discussion and conclusions

Primitive signs are usually part of the canonical neurological ex-
amination similar to other signs, such as the well-known Babinski sign.
However, although they are commonly checked in clinical practice,
data on their utility and reliability are modest [2,13,14]. Even if in the
modern era, where imaging and laboratory exams are readily available,
it may be considered anachronistic to focus on these signs, renewed
interest in the literature is justified by the need to acquire information
quickly during the examination in order to decide the best diagnostic
tests. These signs acquire particular value in cognitively impaired pa-
tients in which they could represent a sort of “red flag” of incipient
cognitive impairment.

The results of the study show weak to substantial agreement for
primitive signs as expressed by the low-to-high kappa values. The
findings of weak agreement for the glabella tap reflex and the sub-
stantial agreement for the grasp reflex conflict with previous studies
[3,7]. This discrepancy could be partly explained by the different pro-
tocols used; for instance, the difference might be due to alternative
ways of positioning the patients and eliciting the stimulus. Another
explanation might be the different scoring system because of a lack of
standardization in the literature. These findings may also be due to the
difference between the populations studied: in fact, as shown by the
Canadian study, primitive signs are more common in older population,
above all in demented people; therefore, a high pre-test probability or a
difference in the power needed to elicit the reflex could account for the
discrepancy [4]. The low agreement for glabella tap, snout and pal-
momental reflex, although a precise and clear protocol was applied,
could be caused by a slight difference in the amount of the force used to
elicit the reflex that might lead to score a reflex as absent even if it was
present.

The main strength of our study derives from the large size of our
sample, when compared to similar studies in the literature.
Furthermore, the study was designed so as to evaluate the inter-rater
reliability of two expert raters, using a protocol based on previous lit-
erature, but adopting a dichotomic approach in order to simplify the
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procedure; a rater could score a sign as present or absent [2,5,13].

A limitation of our study is the lack of intra-observer reliability or
test-retest; however, as shown in the literature, there is a very good
agreement between two observations [3]. Another pitfall was the fact
that both raters work at the same institution.

In conclusion, the evaluation of primitive signs is a quick, and in-
expensive bedside test. It is also at least sufficiently reliable, and we
think it could be of significant value in the diagnostic work-up, in
agreement with previous studies [13,15]. In particular, the presence of
more than one primitive reflex is highly suggestive of an organic disease
[2,15].
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