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REVIEWS

Abstract
Clinimetrics is a distinct domain of medicine that focuses on the construction and evaluation of clinical indexes
used in measuring clinical phenomena and it employs numerous special methods closely related to the strategy of
psychometrics. Based on literature, the most commonly used scales to assess patients with aneurysmal SAH are
described in this study. These are the Hunt−Hess scale (H−H), World Federation of Neurosurgical Societies Scale
(WFNS), Fisher Scale (FS), Glasgow Coma Scale (GCS), and Glasgow Outcome Scale (GOS). Another scale used
for diagnostic purposes, the Brainstem Insufficiency Scale (BIS), is also reviewed here (Adv Clin Exp Med 2006,
15, 3, 543–547). 
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Streszczenie
Klinimetria to swoista dziedzina wiedzy medycznej, skupiająca się na budowie i ocenie wskaźników klinicznych,
wykorzystująca liczne metody blisko spokrewnione ze strategią psychometrii. Oznacza ona pomiar zjawisk kli−
nicznych występujących u pacjenta. Opierając się na piśmiennictwie omówiono najczęściej używane skale w oce−
nie pacjentów z krwotokiem podpajęczynówkowym wywołanym tętniakiem śródczaszkowym. Przedstawiono da−
ne dotyczące takich skal pomiarowych, jak: skala Hunta−Hessa (H−H), skala Światowej Federacji Neurochirurgów
(WFNS), skala Fishera (FS), skala śpiączki Glasgow (GCS), skala Glasgow wyników końcowych (GOS). Uwzglę−
dniono również Skalę Niedomogi Pnia Mózgu (BIS) (Adv Clin Exp Med 2006, 15, 3, 543–547).

Słowa kluczowe: klinimetria, skale kliniczne, krwotok podpajęczynówkowy, tętniak śródczaszkowy.

Clinimetrics is a distinct domain of medicine
that focuses on the construction and evaluation of
clinical indexes and uses numerous special methods
closely related to the strategy of psychometrics [1,
2]. These indexes are used to measure clinical phe−
nomena [3]. The term clinimetrics was first intro−
duced by Feinstein in 1983 and was then developed
by Asplund [1, 4]. As Książkiewicz writes [3, 5],
clinimetrics is useful because it simplifies clinical
examination and increases its repeatability. With the
use of measurement and appropriate numerical

scales, clinimetrics makes it possible to present
a patient’s condition in a quantitative way.

For scientific purposes and as an instrument
for outcome assessment, point−based assessment
has aroused the interest of doctors, nurses, and the−
rapits. The use of grading scales to predict clinical
outcome following aneurysmal subarachnoid he−
morrhage (SAH) is commonplace. Many research
instruments, such as scales and sheets, are helpful
in interpretation, education, and contact with pa−
tients and their families [6–9].
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Scales Used to Assess 
Patient’s Condition

The Hunt and Hess (H−H) scale was intro−
duced by William Hunt and Robert Hess in 1968
[10] (Table 1). It is used for assessing subarachno−
id hemorrhage, predicting postoperative risks and
final outcome. It is a 5−grade scale with two addi−
tional scores, 0 and 1a. The zero score was added
for diagnosed but unruptured aneurysms, while
1a was added for patients with fixed neurological
deficit caused by delayed ischemia. Patients with
scores 0−III are in relatively good clinical condi−
tion, with mild operative risk and good final out−
comes. The condition of patients with scores
IV–V is poor, the risk of operation is high, and fi−
nal outcomes unfavorable. Some authors believe
that most neurosurgeons (about 71%) choose the
H−H scale for their patients’ assessment [11–13].
This scale has both advantages and drawbacks.
The main advantage is that it is easy to administer.
Additionally, comparison between studies is possi−
ble because so many neurosurgeons use the H−H
scale. One of the drawbacks of the scale is that so−
me terms (e.g. stupor, drowsiness) are difficult to
define [14]. Also, data concerning the predictive
power of the H−H scale are contradictory.

The World Federation of Neurosurgical So−
cieties Scale (WFNS) [6, 7] (Table 2) was created
on the basis of the Glasgow Coma Scale (GCS). It
is the second (after the H−H scale) most commonly
used scale to assess a SAH patient. Clinical evalua−
tion of more than 1300 patients assessed with the
WFNS scale suggests that it is a scale of good pre−
dictive value, with statistically significant differen−
ces according to age, grade at admission, and Fisher
score [6, 14–16]. However, other clinical studies did

not show the predictive value of the WFNS scale
[6]. Therefore, either further studies are necessary
to improve this tool or it should be standardized in
terms of usage and the description of results.

The Fisher Scale (FS) (Table 3), based on CT
scans [17], was first developed to estimate the re−
lationship between the risk of vasospasm and sev−
erity of subarachnoid hemorrhage. It is used to
estimate the blood density seen on a CT scan. Pa−
tients are usually assessed at admission. The risk
of vasospasm is greater if the amount of subarach−
noid blood is large. A higher Fisher scale grade in−
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Table 1. Hunt−Hess classification

Tabela 1. Klasyfikacja Hunta−Hessa

Grade Definition 
(Stopień) (Definicja)

0 unruptured aneurysm

I asymptomatic, or minimal headache and slight nuchal rigidity

Ia no acute meningeal/brain reaction, but with fixed neuro−deficit

II moderate to severe headache, nuchal rigidity, no neurological deficit other than cranial nerve palsy

III drowsiness, confusion, or mild focal deficit

IV stupor, moderate to severe hemiparesis, possibly early decerebrate rigidity and vegetative disturbances

V deep coma, decerebrate rigidity, moribund appearance

Table 2. World Federation of Neurosurgical Societies
(WFNS) Grading Scale

Tabela 2. Skala Światowej Federacji Neurochirurgów
(WFNS)

WFNS Grade GCS Score Motor deficit
(Stopień (Punktacja (Ograniczenia 
WFNS) GCS) ruchowe)

I 15 absent

II 14–13 absent

III 14–13 present

IV 12–7 present or absent

V 6–3 present or absent

Table 3. Fisher grading scale based on CT

Tabela 3. Skala Fishera oparta na badaniu TK

Grade Blood on CT
(Stopień) (Krew w badaniu TK)

1 no blood detected

2 diffuse or vertical layers < 1 mm

3 localized clot and/or vertical layer ≥ 1 mm

4 intracerebral or intraventricular clot with 
diffuse or no SAH

Serious systemic disease such as hypertension, diabetes, severe atherosclerosis, chronic pulmonary disease, and severe
vasospasm seen on arteriography result in placement of the patient in the next less−favorable category/grade.

Poważne choroby układowe, takie jak: nadciśnienie tętnicze, cukrzyca, zaawansowana miażdżyca, przewlekła choroba płuc
i ciężki skurcz naczynia uwidoczniony podczas badania arteriograficznego wpływają na zakwalifikowanie pacjenta do
kategorii o stopień gorszej.



dicates a greater risk of vasospasm. Some neuro−
surgeons used a combination of the FS and H−H
scale to predict final outcome [6, 12].

The Glasgow Coma Scale (GCS) [18] (Table 4)
was developed and published in 1974 by neurosur−
geons in Glasgow. It is probably the best−known
scale in neurosurgery. It is well understood and
easy to apply and score. It was originally devised
to quantify the degree of impairment of consciou−
sness in patients after brain injury. The scale has
been modified many times to allow its wider use.
The original scale assesses three components: eye
opening, verbal response, and motor response. The
final score, which is the sum of the numeric scores
in all three categories, is a quantitative representa−
tion of coma and disturbance of consciousness.
The patient’s reactions are stimulated first verbal−
ly and, if there is no response, the examining phy−
sician uses tactile stimuli. The GCS is scored bet−
ween 3 and 15. It is also an important tool in asses−
sing the level of consciousness in SAH patients
[13, 19]. However, the psychometric features of
the GCS have been reported to be insufficient be−
cause there are many possible combinations of dif−
ferent scores, especially between 13 and 14, and
14 and 15, that could influence the statistically sig−
nificant difference in predicting outcomes [14,
19]. Therefore, some authors suggest a slight mo−
dification (simplification) of the GCS in SAH pa−
tients, which means compressing the 15−point
scale to 5 points [13, 14]. As the authors report, the

psychometric features of this 5−point scale are sta−
tistically significant [13].

The Glasgow Outcome Scale (GOS) [20] (Ta−
ble 5) was developed in Glasgow in 1975. It asses−
ses the patient’s postoperative condition, level of
self−reliance, and ability to perform social and pro−
fessional roles. It is the most common scale used for
measuring the results of intensive care and long−
term assessment of the recovery process after head
and nervous system injuries. It is a relatively simple
measurement tool used worldwide, which leads to
ease of comparison between reports including GOS
outcomes. Some authors suggest a slight modifica−
tion of the GOS to make the patient’s condition as−
sessment more precise [21–23]. This modified scale
could also be used in SAH patients [21, 24].

The Brainstem Insufficiency Scale (BIS) [3, 5]
(Table 6) was developed at the Department of
Neurology of the Medical University of Byd−
goszcz. It is used for the assessment and monitor−
ing of the profundity of brainstem insufficiency
resulting from the primary or secondary injury.
The scale assesses five components: consciou−
sness, motor activity of the body, vegetative func−
tions, motor activity of the eyeballs, and motor ac−
tivity of the pupils. The highest score possible is
63, the lowest 0. The lower the score, the more se−
vere brainstem insufficiency. This scale can also
be used by nurses. It determines the profundity of
brainstem insufficiency and enables additional
gradation of the risk of death in patients in critical
condition [5]. It may also be used for monitoring
the profundity of brainstem insufficiency and veri−
fication of the degree of threat to life during
a stroke. The practical use of the scale is continu−
ously under study [5, 25, 26].

It is worth remembering that despite their
value, the scales cannot replace traditional neuro−
logical and nursing examination. However, they
are very helpful in assessing neurological deficit,
determining prognosis, monitoring the course of
illness and the effects of therapy, and assessing the
patient’s therapeutic needs.
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Table 4. Glasgow Coma Scale (GCS)

Tabela 4. Skala Śpiączki Glasgow (GCS)

Motor Verbal Eye Opening 
(Ruchowa) (Werbalna) (Otwarcie oczu)

6 obeys verbal commands

5 localizes to noxious stimuli 5 fully oriented and converses

4 normal flexion to noxious stimuli 4 disoriented and converses 4 opens eyes spontaneously

3 abnormal flexion to noxious stimuli 3 voices inappropriate words 3 opens eyes to verbal command
(decorticate posturing)

2 extension to noxious stimuli 2 makes incomprehensible sounds 2 opens eyes to noxious stimuli
(decerebrate posturing)

1 no response to noxious stimuli 1 no vocalization 1 no eye opening

Table 5. Glasgow Outcome Scale (GOS)

Tabela 5. Skala Glasgow wyników końcowych (GOS)

Grade Score Rating Definition 
(Stopień) (Definicja punktacji)

5 good recovery: resumption of normal life

4 moderate disability: independent lifestyle

3 severe disability: dependent for daily 
support

2 persistent vegetative state

1 death
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