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Background and Objective: Spontaneous intracerebral haemorrhage (ICH) is more common in Asia than in

western countries, and has a high mortality rate. A simple prognostic score for predicting grave prognosis of

ICH is lacking. Our objective was to develop a simple and reliable score for most physicians.

Material and Method: ICH patients from seven Asian countries were enrolled between May 2000 and April

2002 for a prospective study. Clinical features such as headache and vomiting, vascular risk factors, Glasgow

coma scale (GCS), body temperature (BT), blood pressure on arrival, location and size of haematoma, intra-

ventricular haemorrhage (IVH), hydrocephalus, need for surgical treatment, medical treatment, length of

hospital stay and other complications were analyzed to determine the outcome using a modified Rankin scale

(MRS). Grave prognosis (defined as MRS of 5-6) was judged on the discharge date.

Results: 995 patients, mean age 59.5+14.3 years were analyzed, after exclusion of incomplete data in 87

patients. 402 patients (40.4%) were in the grave prognosis group (MRS 5-6). Univariable analysis and then

multivariable analysis showed only four statistically significant predictors for grave outcome of ICH. They

were fever (BT> 37.8oc), low GCS, large haematoma and IVH. The grave prognosis on spontaneous

intracerebral haemorrhage (GP on STAGE) score was derived from these four factors using a multiple logistic

model.

Conclusion: A simple and pragmatic prognostic score for ICH outcome has been developed with high

sensitivity (82%) and specificity (82%). Furthermore, it can be administered by most general practitioners.

Validation in other populations is now required.
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Stroke remains a major cause of mortality and

disability worldwide. Spontaneous intracerebral

haemorrhage (ICH) accounts for 10-15 % of all strokes.

The incidence is twice as common as subarachnoid

haemorrhage (SAH) and has a higher morbidity and

mortality than cerebral infarction or SAH(1-4). Approxi-

mately 35-50% of patients with ICH die within the first

month after bleeding(5,6). Data from the Asian Stroke

Advisory Panel (ASAP) revealed an incidence of ICH

ranging from 17-33% of all strokes, twice as high as in

western countries (7). In Thailand, the incidence of ICH

was 30 % of all strokes.(6)

Although several randomized therapeutic

trials for ICH have been published, neither surgical nor

medical treatments have been shown conclusively to

benefit patients(8-14). Prognostic factors for predicting

function outcome and mortality thus play a major role

in determining the treatment outcome(5,6, 15-26). Prog-

nostic models usually include both clinical features

and neuroimaging findings, such as level of con-

sciousness and haematoma volume. Unfortunately,

the published models of prognostic score involved

complex algebraic calculations and there provided

inconsistent results concerning the validation of the

scores. Further, the majority of data was obtained

from western countries and was mainly retrospective

analysis. Very few studies have been reported from

Asia(6,19, 21) .

The purpose of this study was to develop a

simple and reliable grave prognostic score for ICH based

on clinical and neuroimaging features that would be

simple and reliable for nonspecialists. We have termed

this the grave prognosis on spontaneous intracerebral

haemorrhage (GP on STAGE) Score.

Material and Method

Study Design

A prospective hospital-based study.

Inclusion and exclusion criteria

Between May 2000 and April 2002, con-

secutive in-patients aged over 15 years of either sexes

with the diagnosis of ICH from seven countries in

Asia (Hong Kong, Korea, Pakistan, The Philippines,

Singapore, Taiwan and Thailand) were enrolled in

this study (14 hospitals participated). All patients had

computerized tomography (CT) scan or magnetic

resonance imaging (MRI) of the brain within seven

days after onset to verify the definite diagnosis, loca-

tion and calculation of haematoma size. Patients whose

haematoma were caused by head trauma, anticoagu-

lant or thrombolytic drugs, brain tumor, saccular arte-

rial aneurysm or vascular malformation were excluded

from the study. Signed informed consent was required

from all patients or closest relatives. The study proto-

col was approved by the local ethics committees in

each country.

Prognostic Variables and Definitions

All clinical variables of each patient were

recorded at the initial time of admission. These included:

a) clinical presentations: headache and vomiting were

defined as a complaint of these symptoms within the

first 2 hours of onset (history from patients or rela-

tives), b) vascular risk factors: hypertension (blood

pressure > 140/90 mmHg), diabetes mellitus (glucose

level > 7.77 mmol/L preprandial on two examinations,

or glucose level > 11.10 mmol/L postprandial or HbA
1
C

> 8.5%), lipid profile (cholesterol, triglyceride, and high

density lipoprotein), cigarette smoking, alcohol

consumption and phenyl propanolamine (PPA) or other

recreational drug use, c) clinical signs: Glasgow Coma

Scale (GCS), body temperature (BT: defined as fever if

BT> 37.8oC via sublingual route, if measured via axilla

add 0.5oC), systolic and diastolic blood pressure on

arrival, d) neuroimaging: location, volume of haematoma

(calculated by the formula (A x B x C)/2 where A, B, and

C were diameters of haematoma in length, width and

depth, respectively)(27), intraventricular extension and

obstructive hydrocephalus. The relevant parameters

of treatment during hospitalization were recorded in-

cluding surgical treatment, medical treatment, duration

of admission and complications during admission. The

outcome at discharge was documented in all patients

using a modified Rankin scale (MRS) and classified

into 2 groups, a) grave prognosis (defined as MRS at

discharge of 5-6 i.e. death or vegetative state), and b)

survivor outcome (defined as MRS at discharge of 0-

4). Causes of death were verified in all patients by a

team of attending physicians.

Statistical analysis

Univariable analysis was performed to catego-

rize patients with grave and survivor outcomes. An

unpaired t-test was used for quantitative data which

were normally distributed (e.g., age, blood pressure),

and a Mann-Whitney U test for non-parametric data
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Note : GCS : Glasgow Coma Scale, IVDU : Intravenous drug usage,

PPA : phenyl propanolamine.Some clinical data were missing, thus the denominators of each parameter varied.

Characteristics

Demographic data

Age (year)

Male: female

Clinical presentations

Headache

Vomiting

Vascular risk factors

Hypertension (from history)

Diabetes mellitus

Cigarette smoking

Alcohol consumption

PPA and IVDU

Antithrombotic

medication used

Clinical signs

GCS

Body temperature (°C)

Fever (BT>= 37.8°C)

Systolic BP  (mmHg)

Diastolic BP (mmHg)

Neuroimaging

Location of bleeding

Supratentorial location

Infratentorial location

Haematoma volume (ml)

Large haematoma (>30 ml)

Intraventricular haemorrhage

Hydrocephalus

Laboratory investigation

Serum glucose (mmol/L)

Cholesterol level (mmol/L)

Triglyceride level (mmol/L)

HDL level (mmol/L)

Treatment

Surgical intervention

Mannitol

Dexamethasone

Glycerol

Furosemide

Duration of admission (day)

Grave outcome (n = 402)

  59.4 + 14.4

    1.2:1

135/337 (40.06%)

105/377 (27.85%)

247/348 (71.00%)

  64/375 (17.07%)

117/391(29.92%)

  96/393 (24.43%)

    5/286 (1.75%)

  76/393 (19.34%)

    8.1 + 3.9

  37.3 + 1.0

116/393 (29.52%)

178.6 + 40.0

100.8 + 23.2

252/302 (83.44%)

  50/302 (16.56%)

  51.8 + 57.4

222/387 (57.36%)

269/402 (66.92%)

193/399 (48.37%)

    8.76 + 4.97

    5.20 + 1.57

    1.43 + 0.96

    1.26 + 0.46

121/397 (30.48%)

213/339 (62.83%)

  70/331 (21.15%)

  20/339 (5.90%)

  42/328 (12.80%)

  14.2 + 26.0

Survivor outcome (n = 593)

  59.6 + 14.2

    1.2:1

223/504 (44.25%)

189/559 (33.81%)

365/532(68.61%)

  87/568 (15.32%)

210/578 (36.33%)

176/581 (30.29%)

    7/379 (1.85%)

  67/588 (11.39%)

  13.4 + 2.6

  37.0 + 0.7

  76/583 (13.04%)

170.0 + 32.6

  96.6 + 17.8

451/507 (88.95%)

  56/507 (11.05%)

  19.3 + 28.9

107/543 (19.71%)

141/585 (24.10%)

  70/578 (12.11%)

    7.05 + 3.14

    5.29 + 1.34

    1.29 + 0.85

    1.30 + 0.49

127/587 (21.64%)

216/518 (41.70%)

  47/494 (9.51%)

  34/522 (6.51%)

  33/496 (6.65%)

  14.7 + 15.3

    p-value

     0.1039

     0.9035

     0.2280

     0.0541

     0.455

     0.4733

     0.1116

     0.0453

     0.9246

     0.0006

   <0.0001

   <0.0001

   <0.0001

     0.0003

     0.0014

     0.0246

   <0.0001

   <0.0001

   <0.0001

   <0.0001

   <0.0001

     0.4442

     0.0571

     0.3250

      0.0017

     <0.0001

     <0.0001

      0.7167

      0.0027

     <0.0001

Number or Mean + SD (Percentage)

Table 1.  Comparison of baseline characteristics between grave and survivor outcomes
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(e.g., GCS, haematoma volume and duration of hospi-

talization). For qualitative variables, Pearson’s Chi-

square test was employed. Multivariable analysis us-

ing multiple logistic regression models was performed

to determine the effect of each predictor on developing

grave outcome after adjusting for other predictors.

Adjusted odds ratio (OR) with a 95% confidence inter-

val (CI) and parameter estimates of the logistic model

were applied.

From multiple logistic regression analysis, the

prognostic assessment score for each patient was

determined using statistically significant prognostic

variables and their weights based on the parameter

estimation. To predict further the probability of having

grave outcome, the probability curve based on the

logistic model was constructed. The validity of pre-

dicted probability against true outcome was assessed

using sensitivity and specificity. A statistically signifi-

cant difference was considered if the p-value was less

than or equal to 0.05. All statistical analyses were per-

formed using SAS software version 8.0.

Results

Of 1,082 patients who presented with ICH

between May 2000 and April, 2002 in the enrolled

centers, 87 patients were excluded because of incom-

plete data. Therefore, the remaining 995 patients from

14 hospitals in Hong Kong (N=81), Korea (N=83),

Pakistan (N=60), The Philippines (N=359), Singapore

(N=71), Taiwan (N=112), and Thailand (N=229) were

analyzed. The mean age of patients was 59.5+14.3 years

and 540 (54.27%) patients were male. 402 patients

(40.40%) were in the grave outcome group (MRS 5-6)

and 593 patients (59.60%) were in the survivor out-

come group (MRS 0-4). The mean duration of hospital-

ization was 14.45+20.6 days. Nearly seventy percent

of patients (69.55%) had a history of hypertension.

Comparison of baseline characteristics; clinical, labo-

ratory and neuroimaging parameters between the two

outcome groups is shown in Table 1. The majority of

haematomas were located in the supratentorial region

(86.90%) and the most common site of bleeding was

the basal ganglia (28.74%).

Four hundred and ten patients (41.54%) had

intraventricular haemorrhage (IVH) and the majority

(65.61%) was in the grave outcome group. Hydroceph-

alus was demonstrated in 263 patients (26.92%).

Approximately one-quarter (25.20%) of patients had

surgical intervention. Mannitol was the most commonly

used medication (50.06%) especially in the grave out-

come group (Table 1). The mortality rate in our study

was 25.73% and brain herniation (60.94%) was the most

common cause of death followed by sepsis (10.94%)

(Table 2).

From univariate analysis, only alcohol con-

sumption, antithrombotic medication, furosemide

treatment, dexamethasone treatment, BT, blood pres-

sure, GCS, location of bleeding, size of haematoma,

IVH, obstructive hydrocephalus and serum glucose >

11.10 mmol/L variables were independent, significant

prognostic factors which were then selected for the

multivariate analyses using a multiple logistic regres-

sion model. The purpose here was to obtain a parsimo-

nious model for further predicting the probability of

grave outcome. In Table 3 the four statistically signifi-

cant predictors emerging from the multivariate analy-

ses are displayed i.e. fever (BT > 37.8°C), GCS on

admission, large haematoma volume (size > 30 mL)

and IVH. Intraventricular haemorrhage was the

strongest risk factor (OR 2.53) followed by size of

haematoma (OR 2.46) and fever (OR 2.37). For GCS

on arrival, one point of reduction in GCS resulted in a

1.44 increase risk of having grave outcome (95% CI:

0.65-0.70).

The ICH Score

The prognostic score for discharge outcome

was developed using the results of multiple logistic

model. To obtain the ICH score, each patient must have

all predictors present (shown in Table 3). The score

was then calculated by summing all predictive values

and their coefficients as shown in equation (1). To

simplify, rounded coefficients are used (equation 2).

The higher the coefficient, the greater the weight of

prediction for grave outcome.

After the GP on STAGE score is obtained

using the simplified equation (2), it is transformed to

the probability of developing grave outcome (p) using

equation (3) according to the logistic model.

Causes of death

Brain herniation

Sepsis

Heart failure

Respiratory failure

Multi-organs failure

Pneumonia

Others

Total

Number of patient

    156 (60.94%)

      28 (10.94%)

      24 (9.38%)

      14 (5.47%)

      11 (4.30%)

        5 (1.95%)

      18 (7.00%)

    256 (100%)

Table 2. Causes of death
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Independent factors

Constant

Fever (BT > 37.8OC)

GCS on arrival

Haematoma volume > 30 mL

Intraventricular haemorrhage

Parameter estimate

        2.791

        0.863

       -0.365

        0.899

        0.929

Odds ratio (OR)

    2.372

    0.694

    2.458

    2.533

95% CI for OR

1.521-3.699

0.657-0.733

1.675-3.607

1.738-3.692

p-value

  0.0001

<0.0001

<0.0001

<0.0001

Table 3. Results of multiple logistic regression of grave outcome

Note : BP: body temperature; OR: odds ratio; GCS; Glasgow coma scale.

Fig. 1 The probability of the GP on STAGE score to determine the prognosis of patient with intracerebral haemorrhage
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Original model:

GP on STAGE score (z) = 2.7915 + 0.8637(Fever) + 0.8992

(Haematoma volume) + 0.9294(IVH) – 0.3653(GCS)

................(1)

Simplified model:

GP on STAGE score (z) = 3 + Fever + Haematoma volume

+ IVH – 0.35(GCS) ................(2)

Probability of grave outcome (p) = exp (z) / [1 + exp (z)]

................(3)

Where, fever: body temperature (BT) if > 37.8oC = 1; if

BT < 37.8oC = 0.

GCS (Glasgow coma scale): determine on

arrival, ranging from 3-15.

Haematoma volume: if > 30 mL = 1; if < 30 mL

= 0.

IVH (intraventricular haemorrhage): if YES =

1; if NO = 0.

The higher the GP on STAGE score, the higher

the probability of grave outcome. The probability of

the GP on STAGE score is also provided in the prob-

ability curve (Fig. 1). From the curve, a GP on STAGE

score of less than -2 indicates the very low probability

(11.92%) of having a grave outcome. On the other hand,

a GP on STAGE score of more than 2 reflects the very

high probability of a grave outcome (88%) and if the

score is 0, the probability of having grave outcome is

around 50%. For scores between -2 to 2, the use of the

probability curve in Figure1 is recommended to predict

more accurately the outcome.

To determine the accuracy of the GP on

STAGE score in predicting the discharge outcome,

patients with the calculated probability (p) of less than

0.5 are predicted as having a survivor outcome, whereas

p of > 0.5 is predicted as grave outcome. Cross-tabula-

tion of the true outcome (survivor/grave) and the pre-

dicted outcome (survivor/grave) reveals a sensitivity

of 82%, specificity of 82% and overall accuracy of 82%.

Discussion

The mean age of our patients was quite young

(59.3 + 14.3 years) but they had a high percentage of

vascular risk factors such as hypertension (69.55%),

smoking (33.75%), alcohol consumption (27.93%), and

diabetes mellitus (16.01%). The mortality rate in our

study was 25.73% mainly due to brain herniation

(60.94%) and sepsis (10.94%). 402 patients (40.40%)

were in the grave outcome group (MRS 5-6 ; death or

vegetative state). There have been numerous attempts

to identify outcome predictors for ICH(5,6,15-24,26).

Several clinical parameters had been identified for prog-

nosis. Among these, the level of consciousness (GCS)

and haematoma volume had been the most robust,

while other factors, such as age, fever, present and

amount of blood in the ventricles, location of

haematoma and high blood pressure; have been re-

ported in some models(15,18,19,24-26) . The main disadvan-

tage of these models is the need for complex algebraic

equations to determine the outcome; some required

non-weighted parameters and score validations were

not reliable(15,18,19). Furthermore, all studies were con-

ducted to identify clinical variables at 30-days or longer

and most of them were retrospective analyses.

In our study with a large sample size (995

patients) from multicenters in Asia, four independent

prognostic factors of ICH were identified. We also

developed a simple equation using clinical and

neuroimaging parameters at the time of admission to

predict grave outcome. We found that IVH was the

strongest risk factor for outcome (odd ratio 2.53). Other

prognostic factors such as fever, low GCS on admis-

sion and large haematoma volume were similar to other

studies(5,6,15-26,29). In our study, we not only determined

the mortality as a grave prognosis but also included

vegetative state, which is considered “worse than

death”. Thus, we combined death and vegetative state

(MRS 5 and 6) in the grave outcome in our prognostic

score. We did not aim to validate any previous score of

intracerebral haemorrhage. Thus, we selected the com-

bination of MRS 5 and 6 at discharge as the grave

prognosis.

IVH seems to be a very powerful predictor of

grave outcome, both in our study and others(26),

although the pathophysiologic mechanism by which

intraventricular blood produces additional morbidity

in ICH is still unascertained. One important finding was

that haematoma volume over 30 ml was one of the pre-

dicting outcomes in our study (odd ratio 2.46). A large

prospective observation study from the Stroke Data

Bank demonstrated that the frequency of neurologic

deterioration was greatest on the first hospital day and

most of the patients had a larger haematoma volume

(mean volume 45 mL versus 16 mL) on initial CT scan(25).

However, the powerful association between IVH and

haematoma volume in our study suggests that the

volume of haematoma was underestimated due to ex-

tension of blood in to the ventricles and subarachnoid

spaces, thus making IVH the strongest predictor of

poor outcome.

Evidence from animal and human models

clearly showed that even small variations in brain
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temperature caused a critical effect on the histopatho-

logic and functional consequences of various types of

neuronal injury(30-32). Schwarz et al reported a high inci-

dence of fever after supratentorial ICH and in associa-

tion with IVH , particularly increased body temperature

at presentation and during the first few days after the

insult(28). Both factors predicted a poor outcome.

Several experimental studies have suggested that IVH

mechanically affects the hypothalamic thermoregula-

tory centers and thus induces hyperthermia(30-32).

Analogous to ischemic infarction and head trauma,

one may assume that hyperthermia exaggerates the

development of brain edema after ICH, whereas de-

creasing the body temperature to normal or even hy-

pothermia may decrease the extent of brain edema and

secondary neuronal damage. Although, the possible

benefit from therapeutic measures to decrease body

temperature is not yet proved, the careful monitoring

of body temperature and treating fever vigorously in

patients with ICH seems to be justified(33).

The in-hospital mortality rate in our study was

25.73% which was similar to other studies(5, 6, 15-24, 26, 29).

Surgical intervention and medical treatment proved to

be no better than conservative treatment in our study

and as similar to other studies(8-14). We found that

mannitol was most commonly used (62.83%) in the

grave outcome group whereas dexamethasone was less

popular (21.15%) probably because of its well-estab-

lished disadvantages(34).

In applying the prognostic factors in clinical

practice for patients with ICH, several formulas have

been identified. One retrospective study conducted

by Lisk et al resulted in a complex formula with the

sensitivity of 62%(18). Later, Hemphill et al invented a

simple well known clinical grading scale called the ICH

score for predicting outcome at 1-month(15). However,

non-weighted parameters were used and the valida-

tion of the score is still uncertain for Caucasian and

Asian populations(35, 36). Recently, Cheung et al reported

a modified and new ICH score to predicted outcome at

1-month(19). Nevertheless, one independent prognos-

tic parameter in this study applied a National Institutes

of Health Stroke Scale that was not familial to non-

neurologist and time consuming in the initial evaluation.

In practice, any clinical grading scale must be

simple, reliable, easy to use, and need no special train-

ing. Half of stroke deaths occur in Asia and the

majority of strokes are seen by nonstroke trained phy-

sicians. Hence, there is a real need for a simple and

pragmatic score that can be universally applied. There-

fore, our study is the first ever study in Asia to demon-

strate independent prognostic factors with a practical

score and probability curve for predicting grave prog-

nosis in patients with ICH. This GP on STAGE score

has high sensitivity and specificity.

The limitation of our study was that a valida-

tion study of this equation has not boon performed

yet. We thus suggest validating our score in other

centers worldwide.
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Appendix

The GP on STAGE score can be calculated

using a simple hand calculator to predict whether any

ICH patient will have a poor outcome.

Example 1: A 70-year old woman diagnosed as ICH,

with BT 38o C, GCS 9 at presentation, haematoma vol-

ume is 40 mL and presence of IVH

GP on STAGE score = 3 + BT + Haematoma volume +

IVH – 0.35 (GCS)

Where BT: if > 37.8oC = 0, < 37.8oC =1

GCS : determined on arrival, ranging from

3-15

Haematoma volume : if > 30 mL = 1, < 30 mL

= 0

IVH : if YES = 1, NO = 0,

GP on STAGE score = 3 + 1 +1 + 1 – 3.15

= 2.85

Therefore, the probability of grave outcome in this

patient is nearly 90%

Example 2: A 57-year old man diagnosed as ICH, with

BT = 37°C, GCS 15 at presentation, haematoma volume

= 23 mL and absence of intraventricular bleeding.

GP on STAGE score = 3 + BT + Haematoma volume

+ IVH – 0.35 (GCS)

Where BT: if > 37.8oC = 0, < 37.8oC =1

GCS : determined on arrival, ranging from

3-15

Haematoma volume : if > 30 mL = 1, < 30 mL

= 0

IVH : if YES = 1, NO = 0

GP on STAGE score = 3 + 0 + 0 + 0 – 5.25

= - 2.25

Therefore, the probability of grave outcome in this

patient is less than 10%
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°“√æ¬“°√≥å‚√§∑’Ë‡≈«„π‚√§‡≈◊Õ¥ÕÕ°„π ¡Õß‚¥¬„™â GP ·≈– STAGE Score

π‘æπ∏å  æ«ß«√‘π∑√å, π‘®»√’   ÿ«√√≥‡«≈“, Narayanaswamy  Venketasubramanian, Lawrence  KS  Wong,

Jose  C  Navarro, Ester  Bitanga, Byung  Woo  Yoon, Hui  M  Chang, Sardar  M  Alam, Asian Stroke Advisory

Panel (ASAP)

§«“¡√Ÿâæ◊Èπ∞“π·≈–«—µ∂ÿª√– ß§å: ‚√§‡≈◊Õ¥ÕÕ°„π ¡Õßæ∫∫àÕ¬„π™“«‡Õ‡™’¬¡“°°«à“™“«µ–«—πµ° ·≈–‡ªìπ‚√§

∑’Ë¡’Õ—µ√“µ“¬ Ÿß „πªí®®ÿ∫—π¬—ß‰¡à¡’«‘∏’°“√§”π«≥·µâ¡ßà“¬ Ê ‡æ◊ËÕ∫Õ°°“√æ¬“°√≥å∑’Ë‡≈«√â“¬¢Õß‚√§π’È «—µ∂ÿª√– ß§å

¢Õß°≈ÿà¡ºŸâ«‘®—¬‡æ◊ËÕ √â“ß«‘∏’°“√§”π«≥·µâ¡ßà“¬ Ê ·≈–‡™◊ËÕ∂◊Õ‰¥â‡æ◊ËÕ„Àâ·æ∑¬å∑—Ë«‰ª„™â„π°“√æ¬“°√≥å‚√§‡≈◊Õ¥ÕÕ°

„π ¡Õß

«— ¥ÿ·≈–«‘∏’°“√: √«∫√«¡ºŸâªÉ«¬‚√§‡≈◊Õ¥ÕÕ°„π ¡Õß®“° 7 ª√–‡∑»„π‡Õ‡™’¬∑’Ë‡°‘¥¢÷Èπ„π™à«ß 2 ªï √–À«à“ß‡¥◊Õπ

æƒ…¿“§¡ æ.». 2543 ∂÷ß ‡¡…“¬π æ.». 2545 ≈—°…≥–Õ“°“√∑“ß§≈‘π‘°µà“ß Ê ‰¥â·°àÕ“°“√ª«¥»’√…– Õ“°“√Õ“‡®’¬π

ªí®®—¬‡ ’Ë¬ß‚√§À≈Õ¥‡≈◊Õ¥ ¡Õß °≈“ ‚°«å‚§¡“ ‡°≈ Õÿ≥À¿Ÿ¡‘°“¬ §à“§«“¡¥—π‚≈À‘µ¢≥–ºŸâªÉ«¬∂÷ß‚√ßæ¬“∫“≈

¢π“¥°âÕπ‡≈◊Õ¥ µ”·Àπàß°âÕπ‡≈◊Õ¥ °“√∑’Ë¡’‡≈◊Õ¥·µ°‡¢â“‚æ√ß ¡Õß ‚æ√ß ¡Õß‚µ °“√ºà“µ—¥ ¡Õß °“√√—°…“‚¥¬

¬“µà“ß Ê π”¡“«‘‡§√“–Àå‡æ◊ËÕª√–‡¡‘πº≈°“√√—°…“‚¥¬„™â§à“·√π°‘π ‡°≈∑’Ë¥—¥·ª≈ß ´÷Ëß°”Àπ¥§à“æ¬“°√≥å‚√§∑’Ë‡≈«

‡¡◊ËÕ¡’§à“·√π°‘π ‡°≈∑’Ë¥—¥·ª≈ß∑’Ë 5 ·≈– 6 „π«—π®”Àπà“¬ºŸâªÉ«¬ÕÕ°®“°‚√ßæ¬“∫“≈

º≈°“√»÷°…“: ºŸâªÉ«¬∑—ÈßÀ¡¥¡’ 995 §π ¡’Õ“¬ÿ‡©≈’Ë¬∑’Ë 59.5+14.3 ªï ‚¥¬§—¥ºŸâªÉ«¬ÕÕ°‰ª 87 √“¬ ‡æ√“–¢âÕ¡Ÿ≈‰¡à§√∫

ºŸâªÉ«¬®”π«π 402 √“¬ (√âÕ¬≈– 40.4) ∂Ÿ°®—¥Õ¬Ÿà„π°≈ÿà¡∑’Ë¡’°“√æ¬“°√≥å‚√§‡≈« (§à“·√π°‘π ‡°≈∑’Ë¥—¥·ª≈ß·≈â«∑’Ë 5

·≈– 6) °“√«‘‡§√“–Àå∑“ß ∂‘µ‘‚¥¬„™â univariate ·≈– multivariate æ∫«à“¡’ªí®®—¬ 4 Õ¬à“ß∑’Ë®–∫Õ°∂÷ßæ¬“°√≥å‚√§

„π∑“ß∑’Ë‡≈« ‰¥â·°à Õ“°“√‰¢â (Õÿ≥À¿Ÿ¡‘°“¬ Ÿß°«à“ 37.8 Õß»“‡´≈‡´’¬ ) §à“°≈“ ‚°«å‚§¡“ ‡°≈∑’ËµË” ¢π“¥°âÕπ‡≈◊Õ¥

∑’Ë‚µ·≈–°“√¡’‡≈◊Õ¥·µ°‡¢â“„π‚æ√ß ¡Õß ®“°π—Èπ‰¥â √â“ß«‘∏’°“√§”π«≥·µâ¡∑’Ë‡√’¬°«à“ GP on STAGE score

‚¥¬Õ“»—¬ªí®®—¬∑—Èß 4 ™π‘¥¥—ß°≈à“«‚¥¬«‘∏’ multiple logistic model

 √ÿª: §≥–ºŸâ«‘®—¬‰¥â √â“ß«‘∏’°“√§”π«≥·µâ¡ßà“¬Ê ¢÷Èπ¡“‡æ◊ËÕæ¬“°√≥å‚√§∑’Ë‡≈«„πºŸâªÉ«¬‚√§‡≈◊Õ¥ÕÕ°„π ¡Õß

‚¥¬¡’§«“¡‰« Ÿß∂÷ß√âÕ¬≈– 82 ·≈–§«“¡®”‡æ“– Ÿß√âÕ¬≈– 82 ‡™àπ°—π «‘∏’π’È “¡“√∂„™â‰¥âßà“¬‚¥¬·æ∑¬å∑—Ë«‰ª
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