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Significance of Balance Test in Assessing 
Emotional Aspect of Dizziness in Mild 

Traumatic Brain Injury Patients

Abstract
Background: Mild	 traumatic	 brain	 injury	 (mTBI)	 is	 the	 major	 cause	 of	
neurobehavioral	disorder.	It	often	causes	persistent	and	progressive	symptoms,	
such	 as	 mental	 disorder,	 dizziness	 and	 balance	 problems.	 The	 relationship	
between	 subjective	 measurement	 of	 balance	 and	 the	 objective	 instrument	 of	
dizziness remains unclear.

Methods and findings: We	enrolled	210	mTBI	patients,	including	94	patients	with	
dizziness	problems	and	116	patients	without	dizziness	problems.	The	participants	
completed	the	dizziness	handicap	inventory	(DHI)	and	stability	and	sway	indices	
through	the	Biodex	stability	System.	A	Box-Cox	transformation	for	each	index	was	
performed	to	assess	the	linear	regression	relationship	with	all	aspects	(physical,	
emotional,	 and	 functional)	 of	 the	 DHI.	 After	 a	 propensity	 score	 adjustment,	
gender	and	age	were	significant	predictors	 for	all	 stability	and	sway	 indices.	 In	
addition,	body	height	was	a	significant	 factor	 in	balance	test	results	when	eyes	
were	open.	Furthermore,	the	emotional	aspect	of	the	DHI	significantly	correlated	
with	stability	and	sway	indices,	except	the	mediolateral	stability	index	(MLSI).

Conclusion: The	 three	 aspects	 of	 the	 subjective	 instrument	 of	 dizziness	 were	
significantly	 related	 with	 anxiety,	 depression	 and	 sleep	 problems.	 For	 mTBI	
patients,	 the	objective	 changes	 in	balance	were	associated	with	 the	emotional	
aspect of DHI.

Keywords: Dizziness	 handicap	 inventory;	 Sway	 index;	 Stability	 index;	 Anxiety;	
Depression;	Sleep	problem;	Propensity	score
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Introduction
Traumatic	 brain	 injury	 (TBI)	 is	 one	 of	 the	 major	 causes	 of	
neurobehavioral	disorder	[1].	The	severity	of	TBI	 is	categorized	
by	 the	 Glasgow	 Coma	 Scale	 (GCS)	 [2].	 Approximately	 90%	 of	
traumatic	 brain	 injuries	 are	 mild	 (GCS	 13-15)	 and	 cannot	 be	
detected	 with	 computed	 tomography.	 Mild	 traumatic	 brain	
injury	 (mTBI)	 also	 has	 neurodegeneration	 implications	 leading	
to	significant	socioeconomic	impact	[3].	The	number	of	reports	
of	mTBI	 has	 increased	 significantly	 recently.	While	most	mTBI	
patients	 recover	 within	 3	 months	 post-injury,	 approximately	
15	 percent	 of	 these	 patients	 have	 persistent	 post-traumatic	
symptoms	which	are	grouped	into	three	categories:	(1)	physical	
(headache,	 balance	 problems,	 dizziness,	 etc.),	 (2)	 cognitive	
(difficulty	 concentrating,	 etc.),	 and	 (3)	 behavioral	 /emotional	
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(depression,	 anxiety,	 sleep	 problems,	 etc.).	 Several	 studies	
have	made	 it	 clear	 that	 the	acute	phase	of	TBI	 carries	 the	 risk	
of	 depression,	 anxiety	 and	 sleep	 degradation	 [4,5].	 Also,	 the	
problem	in	dizziness	is	one	of	most	common	complaints	of	mTBI	
patients.,	In	general,	vertigo	and	dizziness	are	typically	indicative	
of inner-ear diseases as opposed to central nervous system 
diseases,	and	these	patients	with	dizziness	problems	often	suffer	
from	depression	and	anxiety	as	well	[5,6].	Additionally,	Kayabasi	
et	al.	found	that	subjects	who	suffered	from	severe	obstructive	
sleep	apnea	 commonly	 showed	abnormal	 vestibular	 responses	
[7].	Since	patients	with	TBI	have	an	increased	risk	of	further	injury	
[8],	 a	 focus	 on	 non-specific	mTBI	 symptoms	 such	 as	 dizziness,	
insomnia,	and	anxiety	may	allow	for	predictions	on	the	balance	
disorders	 experienced	 by	 these	 patients.	 Many	 studies	 have	
examined	the	effect	of	mTBI	in	veteran	and	military	populations,	
in	 which	 comparisons	 between	 the	 subjective	 and	 objective	
measurements	of	balance	disorders	have	been	conducted	[9,10].	
In	 one	 study	 on	 patients	 in	 the	 aftermath	 of	 general	 TBI	 (GCS	
3-15),	an	analysis	of	a	total	of	20	patients	 (10	TBI	patients	and	
10	matched	controls)	showed	a	significant	relationship	between	
the	 objective	 changes	 in	 balance	 or	 postural	 equilibrium	 and	
subjective	complaints	of	dizziness	[9].	However,	these	symptoms	
are	 often	 less	 obvious	 in	 mTBI	 patients	 and	 predictions	 are	
therefore	clinically	difficult.

Since	 the	 increased	risk	of	 subsequent	 falls	may	correlate	with	
dizziness	or	 imbalance,	 the	 relationship	between	dizziness	 and	
balance	in	mTBI	patients	requires	additional	investigation.	In	this	
study,	the	non-military	mTBI	patients	were	studied	with	regard	
to	the	relationship	between	the	subjective	measurement	of	DHI	
and	the	objective	clinical	measure	of	balance	impairment.

Methods
Subjects
The	patients	were	recruited	from	three	hospitals	(Taipei	Medical	
University	Hospital,	Wan	Fang	Hospital,	and	Shuang-Ho	Hospital)	
between	June	2012	and	June	2014.	This	study	was	approved	by	
the	 Taipei	 Medical	 University	 Joint	 Institutional	 Review	 Board	
(No.201003008,	 201302027).	 A	 total	 of	 1,157	 mTBI	 patients	
were	recruited	for	our	study,	and	286	(24.72%)	patients	enrolled	
with	written	informed	consent.	Among	these	286	patients,	210	
(73.43%)	 completed	 the	 questionnaires	 and	 all	 balance	 tests	
within	 one	 month	 of	 experiencing	 an	 mTBI.	 Upon	 protocol	
approval,	89	men	and	121	women,	aged	older	than	20	years,	who	
had	an	mTBI	 as	documented	by	 their	medical	 records	 through	
the	following	criteria:	Glasgow	coma	score	 (GCS)	of	13-15,	and	
negative	Computer	Tomography	(CT).	Exclusion	criteria	included	
history	 of	 previous	 traumatic	 brain	 injury,	 cerebrovascular	
disease, and severe systemic medical illness.

Stability index and Sway index
The	 stability	 index,	 the	 average	 position	 of	 the	 subject	 from	
the	 center,	 and	 the	 sway	 index,	 the	 standard	 deviation	 of	 the	
stability	 index,	were	 evaluated	 using	 a	 Biodex	 Balance	 System	
(Biodex	Medical	 Systems,	 Inc.,	 Shirley,	 NY,	 USA)	 [11].	 Postural	
stability	was	assessed	based	on	the	overall	stability	index	(OSI),	

anteroposterior	stability	index	(APSI),	and	mediolateral	stability	
index	(MLSI).	These	indices	include	standard	deviations	used	to	
assess	fluctuations	from	the	horizontal	plane	along	the	anterior-
posterior	 and	 medial-lateral	 axes.	 For	 testing	 sway	 indices,	
participants	were	asked	to	stand	on	firm	(IS)	and	foam	surfaces	
(OS)	and	performed	the	test	with	eyes	open	(EO)	and	eyes	closed	
(EC)	for	30	seconds.	There	four	tests	were	as	follows:	Eyes	open	
firm	surface	(EOI),	eyes	closed	firm	surface	(ECI),	eyes	open	foam	
surface	(EOO),	and	eyes	closed	foam	surface	(ECO).

Dizziness handicap inventory
The	Dizziness	Handicap	Inventory	(DHI)	 is	a	25-item	instrument	
used to evaluate individual handicap results from dizziness 
symptoms,	 composed	 of	 physical,	 emotional	 and	 functional	
aspects	[12].	There	are	three	possible	scores:	0	for	never,	2	for	
sometimes	and	4	for	always.	The	total	score	ranges	from	0	to	100,	
with	the	emotional,	physical	and	functional	aspects	contributing	
36,	28	and	36	points,	respectively.

The	Chinese	version	of	the	DHI	(Intraclass	correlation	coefficient	
0.64,	 Cronbach	 alpha	 coefficient>0.7)	 was	 used	 [13].	 A	 higher	
score indicates a greater degree of impairment.

BAI, BDI, PSQI
Anxiety	 and	 Depression	 were	 assessed	 using	 the	 Beck	 anxiety	
inventory	 and	 Beck	 depression	 inventory,	 respectively	 [14,15].	
Both	inventories	consisted	of	21	items	and	each	item	score	ranged	
from	0	to	3,	with	the	total	score	ranging	from	0	to	63.	The	PSQI	is	
a	self-report	questionnaire	which	contains	a	global	sleep	quality	
score	 and	 seven	 components:	 sleep	 latency,	 sleep	 efficiency,	
sleep	disturbance,	sleep	medication,	daytime	dysfunction,	sleep	
quality,	 and	 sleep	 duration	 [16].	 The	 score	 for	 each	 of	 these	
components	also	ranges	from	0	to	3,	and	the	global	score	ranges	
from	0	to	21.	For	all	three	questionnaires,	higher	score	indicated	
more	severe	problems.	The	Chinese	version	of	BAI,	BDI,	and	PSQI	
were used for all the	patients	in	our	study	[17,18].

Data Analysis
Demographic data were showed and the psychometric data, as 
well	as	balance	index	data	between	two	groups	were	compared	by	
the student T-test and a nonparametric method, Mann-Whitney 
U	test,	 for	normal	and	abnormal	continuous	data,	respectively.	
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the	results	of	all	four	self-reported	questionnaires	we	found	that	
anxiety,	 depression,	 sleep	 problems,	 DHI	 subscores,	 and	 DHI	
total	 scores	 were	 significantly	 different	 between	 the	 dizziness	
and non-dizziness groups. The total scores of the dizziness and 
non-dizziness groups were 40.43 ± 24.14 and 20 ± 21.75 out of a 
maximum	possible	score	of	100,	respectively.	All	questionnaire	
scores of the dizziness group were higher than those of the non-
dizziness	group.	However,	none	of	the	stability	indices	and	sway	
indices	 were	 significantly	 different	 between	 the	 dizziness	 and	
non-dizziness groups.

There	 was	 a	 significant	 relationship	 between	 the	 emotional	
aspects	of	the	DHI	and	the	Sway	index	in	the	eye	closed	on	firm	
surface	condition	(Table 2).	There	was	no	statistically	significant	
association	between	the	physical,	functional,	or	total	DHI	score	
and the balance	 indices.	 All	 sway	 indices	 were	 significantly	
related	 to	 anxiety,	 and	 the	 sleep	 quality	 score	 affected	 the	
sway	 indices	 in	 both	 ECO	 and	 ECI	 conditions.	 The	 depression	
score	 (BDI)	was	 related	 to	 the	sway	 indices	 in	 the	condition	of	
standing	 on	 the	 foam	 surface.	 Age	 was	 weakly	 to	moderately	
positively	correlated	with	the	stability	and	sway	indices.	That	is,	
the	stability	and	sway	indices	increased	as	age	increased.	Height	
also	showed	a	significant	mild	to	moderate	relationship	with	all	
stability	and	sway	indices,	except	the	sway	index	of	ECI.	As	the	
height	decreased,	the	balance	indices	increased.

The	association	between	the	DHI	components	and	other	mental	
problem	 scores	 are	 shown	 in	Table 3.	All	 three	questionnaires	
were	 self-reported	 and	 showed	a	 significant	mild	 to	moderate	
correlation	with	each	DHI	component,	especially	for	the	BAI.	As	

Variables Dizziness Non-dizziness P-value
Sample	size	(n) 94 116 --
Age,	year	(mean) 37.47 ± 12.54 42.71 ± 14.27 0.009#

Male/Female	(n) 30	/	64 59	/57 0.009+

Education	(y) 14.81 ± 3.057 12.95	±	3.115 0.002#

Smoker	(N/Y) 59/35 68/48 0.639+

Drinker	(N/Y) 44/49 57/59 0.520+

Headache	(N/Y) 25/69 84/32 <0.001+

Height,	cm	(mean) 162.85 ± 8.50 163.84	±	9.41 0.453#

Weight,	kg	(mean) 60.96	±	11.87 63.91	±	13.93 0.173#

Questionnaires (mean)
BAI 13.52	±	10.92 4.87 ± 4.87 <0.001#

BDI 13.32	±	10.19 6.13 ± 6.51 <0.001#

PSQI 9.59	±	4.52 7.33 ± 3.85 <0.001#

DHI-physical 12.94	±	7.64 6.60 ± 6.45 <0.001#

DHI-emotional 12.17 ± 8.88 5.71 ± 6.84 <0.001#

DHI-functional 15.32	±	9.97 8.66 ± 8.66 <0.001#

DHI-total 40.43 ± 24.14 20.97	±	21.75 <0.001#

Stability index
Overall 0.49	±	0.27 0.49	±	0.28 0.998#

AP 0.36	±	0.19 0.38 ± 0.24 0.779#

ML 0.22 ± 0.16 0.21 ± 0.13 0.367#

Sway index
Eye	open	firm	surface 0.51 ± 0.28 0.51 ± 0.28 0.865#

Eye	closed	firm	surface 1.15 ± 0.60 1.07 ± 0.51 0.774#

Eye open foam surface 0.96	±	0.47 0.92	±	0.46 0.464#

Eye closed foam surface 2.96	±	0.96 3.12 ± 1.26 0.611#

Mechanisms of Injury (n)
Transportation	accident 26	(0.28) 44	(0.38)

0.291＋Falls 49	(0.52) 55	(0.47)
Other 19	(0.20) 17	(0.15)
Values are means ± SD or n
#: Mann-Whitney U-test
+:	Chi-square	test

Table 1	Baseline	characteristics.

A	 chi-square	 test	 was	 used	 to	 compare	 categorical	 data.	 The	
relationships	 among	 psychometric	 data	 and	 balance	 indices	
were	assessed	using	the	Pearson	correlation	coefficient	and	step-
wise	 regression	analysis.	 In	addition,	a	propensity	 score	model	
was	 included	 in	 the	model	 in	 order	 to	 reduce	 the	 bias	 caused	
by	confounders	[19].	The	Box-Cox	Transformations	was	used	for	
skewed	 outcomes	 [20],	 and	 the	 level	 of	 statistical	 significance	
was	 set	at	p<0.05.	 Statistical	 analyses	were	performed	using	R	
3.1.2	(R	Foundation	for	Statistical	Computing,	Vienna,	Austria).

Results
This	 study	 consisted	 of	 94	 mTBI	 patients	 with	 complaints	 of	
dizziness	 and	 116	 mTBI	 without	 complaints	 (Table 1). The 
percentage	 of	 females	 in	 the	 dizziness	 group	was	 significantly	
higher than	 that	 in	 the	 non-dizziness	 group.	 Additionally,	 the	
average age in the dizziness group was less than that of the non-
dizziness group, though the dizziness group did show a higher 
number	of	years	of	education.	A	high	percent	of	subjects	in	the	
dizziness	group	also	experienced	headache.	Neither	height	nor	
weight	was	significantly	different	between	the	two	groups.	From	

Variables Stability index Sway index
DHI components OSI APSI MLSI EOI ECI EOO ECO
Physical <0.01 <0.01 -0.01 0.02 0.07 0.04 0.02
Emotional 0.08 0.06 0.06 0.09 0.13* 0.1 0.11
Functional <0.01 -0.01 0.01 0.03 0.08 <0.01 0.02
Total 0.03 0.02 0.02 0.05 0.11 0.05 0.05

Questionnaires
BAI 0.1 0.09 0.11 0.15* 0.19* 0.21* 0.13*
BDI 0.01 <0.01 0.03 0.05 0.12 0.15* 0.15*
ESS -0.05 -0.04 -0.07 0.1 0.01 -0.01 -0.01
PSQI 0.05 0.06 0.04 0.03 0.14* 0.12 0.19*

Other predictors
Age 0.35* 0.40* 0.17* 0.31* 0.29* 0.34* 0.45*
Height -0.26* -0.25* -0.15* -0.24* -0.1 -0.27* -0.23*
Weight -0.13* -0.11 -0.1 -0.13* -0.02 -0.12 -0.13
*p-value <0.05

Table 2	 Correlations	 (p-value)	 for	 the	 stability	 and	 sway	 indices	
(*Significant	p-value	<0.05).

DHI Components Age BAI BDI PSQI
Physical -0.025 0.514* 0.434* 0.337*
Emotional 0.016 0.616* 0.555* 0.416*
Functional 0.013 0.524* 0.417* 0.356*
Total 0.003 0.603* 0.511* 0.400*
*significant	(P-value	<0.05)

Table 3	 Correlations	 (p-value)	 among	 DHI	 components,	 BAI,	 and	 BDI	
(*significant).
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the	anxiety	 score	 increased,	 so	did	 the	emotional	aspect	 score	
of	 the	 DHI	 (correlation	 coefficient	 0.616),	 in	 addition	 to	 other	
aspects	 of	 the	 DHI.	 For	 depression,	 the	 BDI	 score	 showed	 a	
significant	moderate	 relationship	with	 the	emotional	 aspect	of	
the DHI.

The	propensity	scores	model,	 including	 the	BAI,	BDI,	and	PSIQ,	
were	 assessed	 and	 considered	 in	 the	 final	 model	 because	 all	
three	mental	problems	were	 correlated	with	DHI	 components.	
Figure 1	shows	that	all	of	the	indices	were	abnormally	distributed.	
Therefore,	 all	 regression	 analyses	 required	 the	 Box-Cox	
transformation	 to	 correct	 for	 residuals,	 and	 the	 corresponding	
transferred	coefficients	(λ)	are	shown	in	Table 4.

Table 4	shows	that	there	was	no	difference	in	the	dizziness	group	
when	adjusted	with	propensity	scores,	but	gender	and	age	were	
significant	predictors.	 In	addition,	we	found	that	the	emotional	
aspect	of	the	DHI	was	a	significant	predictor	for	all	stabilities	and	
sway	indices,	except	the	MLSI.	Moreover,	the	functional	aspect	
of	the	DHI	was	also	a	significant	predictor	of	the	sway	index	 in	
the	EOO	condition.

Discussion
It is important	 for	 clinicians	 to	 assess	 the	 physical	 conditions	
of	 mTBI	 patients	 through	 periodic	 clinical	 follow-ups,	 so	 they	
can	 assess	 the	 need	 for	 medical	 intervention.	 The	 strongly	
impaired	balance	in	postural	stability	and	sensory	integration	of	
mTBI	patients	were	studied	in	comparison	with	healthy	control	
participants	[21].	The	main	goal	of	this	study	was	to	determine	
whether	 a	 more	 objective	 method	 of	 measurement	 could	
quantify	the	subjective	complaints	of	dizziness.	For	the	analysis	
of	 subjective	 complaints,	 the	 relationship	 between	 DHI	 scores	
and	balance	indices	were	assessed.

A	 higher	 level	 of	 handicap	 due	 to	 dizziness	 was	 anticipated	
for	older	people	with	physical	 degeneration,	but	 there	was	no	
significant	correlation	between	age	and	each	aspect	of	the	DHI	in	
mTBI	participants.	Anxiety,	depression	and	sleep	problems	were	
significantly	related	to	the	three	aspects	of	the	DHI	and	the	total	
scores.	 The	greatest	 correlation	was	 found	with	 the	emotional	
aspect of the DHI when compared with other aspects of the DHI. 
In	addition,	all	DHI	components	were	highly	related	to	anxiety.

In	 a	 study	 on	 general	 TBI	 involving	 10	 patients	 with	 GCSs	
between	3-15	and	10	matched	control	patients,	Kaufman	et	al.	
showed	 that	 the	 relationship	 between	 the	 posturography	 and	
the	physical	aspects	of	the	DHI	was	significant	[9].	In	our	study,	
the	emotional	aspect	of	 the	DHI	was	a	significant	predictor	 for	
all	stability	and	sway	indices.	Moreover,	the	functional	aspect	of	
the	DHI	was	a	significant	predictor	for	the	sway	index	in	the	EOO	
condition.	 Height	 was	 a	 significant	 predictor	 for	 most	 indices,	
except	sway	indices	in	both	the	ECI	and	ECO	conditions.

The	 correlations	 between	 height	 and	 balance	 scores	 were	
significant	when	assessed	directly.	 Interestingly,	as	body	height	
increased,	 the	balance	 indices	 increased	and	balance	problems	
became	 worse.	 One	 possible	 explanation	 is	 that	 the	 effect	 of	
age	and	the	one-by-one	correlation	coefficients	did	not	consider	
other	 factors.	 Additionally,	 subjects	 of	 elderly	 age	might	 have	
shorter heights overall.

The	correlation	between Sway indices and several psychologically-
associated	indices	was	significant.	The	psychologically-associated	
indices	included	the	emotional	component	of	the	DHI,	PSQI,	BAI,	
and	BDI.	Based	on	our	data,	the	BAI	was	significantly	correlated	
with	 all	 components	of	 the	 Sway	 indices.	Additionally,	 the	BDI	
was associated with the Sway indices involving standing on foam 
surface.	Furthermore,	PSQI	scores	were	correlated	with	the	Sway	
indices	involving	closed	eyes.	The	emotional	component	of	DHI	
was	only	 significantly	 correlated	with	 the	ECI.	 The	associations	
between	 anxiety,	 depression,	 sleep,	 and	 the	 emotional	
component of the DHI with certain components of the Sway 
indices	were	 intriguing,	and	consideration	of	propensity	 scores	
may	be	beneficial	for	further	analyses.

The	propensity	 scores	of	 the	emotional	 component	of	 the	DHI	
and	the	results	of	many	components	of	the	balance	test	showed	
a	 significant	 association.	 When	 age,	 gender	 and	 height	 were	
accounted for, all components of the Sway indices demonstrated 
a	 significant	 association	with	 the	 emotional	 component	 of	 the	
DHI.	Moreover,	 the	overall	 stability	 index	 showed	a	 significant	
relationship	 with	 the	 emotional	 aspect	 of	 the	 DHI.	 Although	
after	 adjusting	 for	 confounders,	 only	 anteroposterior	 stability	
correlated	 significantly.	 There	 was	 no	 association	 between	
mediolateral	stability	and	the	emotional	component	of	the	DHI.	
While	the	relationships	were	significant,	the	scores	were	low	and	
the	correlation	was	weak.

There	are	other	limitations	to	our	study	besides	weak	correlations.	
Firstly,	 there	was	 no	 longitudinal	 observation.	 A	 6	month	 or	 1	
year	 study	would	 have	 been	 preferable	 for	 the	 assessment	 of	
changes	in	dizziness	and	balance	for	mTBI	participants.

Secondly,	 anxiety	 or	 depression	 occurs	more	 often	 in	 patients	
with	 post-traumatic	 stress	 disorder	 (PTSD)	 or	 PTSD	with	mTBI	
than	in	those	who	only	had	mTBI	[22].	In	our	study,	we	did	not	
evaluate	PTSD	and	the	problem	of	dizziness	 in	mTBI	with	PTSD	
might	be	more	serious	than	that	in	mTBI	without	PTSD.

Conclusion
In	 conclusion,	 the	 clinical	 application	 of	 the	 balance	 test	
for	 assessment	 of	 post-mTBI	 patients	 confirms	 emotional	
consequences	of	patients	with	dizziness.	Additional	information	
obtained	 through	 other	 tests	 and/or	 biomarkers	 [23]	 may	
be	 required	 for	 an	 adequate	 objective	 assessment	 of	 patient	
conditions.
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The	abnormal	distribution	among	all	balance	indices	(Abbreviations:	OSI:	Overall	Stability	Index,	APSI:	Antero-posterior	Stability	
Index,	MLSI:	Medio-lateral	Stability	Index,	EOI:	Eye	Open	on	Firm	Surface,	ECI:	Eye	Closed	on	Firm	Surface,	EOO:	Eye	Open	on	Form	
Surface,	ECO:	Eye	Closed	on	Form	Surface).

Figure 1 
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Variables λ Age Male Height Emotional Function
Stability index

OSI -0.1818 0.013	(<0.01) -0.238	(<0.01) - 0.009	(0.03) -
APSI -0.101 0.015	(<0.01) -0.207	(<0.01) - 0.009	(0.03) -
MLSI - - - - - -

Sway index
EOI -0.5051 0.016	(<0.01) -0.276	(<0.01) - 0.011	(0.02) -
ECI -0.2626 0.011	(<0.01) - - 0.009	(<0.01) -
EOO -0.93 0.013	(<0.01) - -0.011	(<0.01) 0.014	(<0.01) -0.008	(0.043)
ECO -0.2626 0.007	(<0.01) - - 0.004	(0.06) -

λ:	Box-Cox	transformation	parameter.
-:	Not	selected	variable	after	stepwise.

Table 4 Results of stepwise regression with propensity scores.
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