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Abstract

Objectives: This study compares the distributional and psychometric proper-
ties of the Geriatric Oral Health Assessment Index (GOHAI) in two samples of
older adults, and examines how the self-perceived impact of oral disease, as
measured by the GOHAI, varies in accordance with sample sociodemographic
and health characteristics. Methods: Results are based on survey data from iwo
samples of older men: a Medicare sample of patients using community physicians
(n=799; mean age=74) and users of VA ambulatory health care (n=542; mean
age=72). Results: The findings indicated significant differences between sam-
ples in mean GOHAI scores, with the VA sample exhibiting worse scores. A
number of similarities in psychometric properties of the instrument across the two
samples were found: high internal consistency reliability and similar inter-item and
item-scale correlations. Factor analyses revealed somewhat different structures
between the two samples, but explained similar amounts of variance, regression
analyses indicated that income and self-rated oral health were significant predic-
tors of GOHAI scores in both samples. Conclusions: The GOHAI exhibits
satisfactory psychometric propetrties in both samples and is sensitive to sociode-
mographic differences among and between two samples of older men. Results
suggest continued use of the GOHAI as an indicator of the impact of oral
conditions on functioning and well-being in a variety of samples. [J Public Health
Dent 1997;57(4):224-32]

Key Words: quality of life, oral health, health status indicators, geriatric assess-
ment, outcomes and process assessment (health care).

In recent years dental researchers
have become increasingly interested
in assessing patients’ perceptions of
the social and functional impact of oral
conditions. Attention to such concerns
has focused most frequently on older
adults, among whom the cumulative
impact of dental disease is highest
(1,2). Patient-based assessments of the
effects of oral conditions on function-
ing and well-being provide informa-
tion distinctly different from that ob-
tained through professional clinical
assessments of oral disease (3-6). The

two types of measures complement,
rather than replace, each other. Meas-
ures of patients’ perceptions of theim-
pact of oral conditions are particularly
useful as epidemiologic indices of the
burden of oral disease in populations,
as treatment need indicators, and as
assessments of treatment outcomes (7-
9.

Interest in developing better meas-
ures of patients’ perceptions of the im-
pact of oral conditions on functioning
and well-being has led to the develop-
ment of a variety of such indicators.

These include the Oral Health Impact
Profile (OHIP) (2), which assesses the
social and psychological impact of oral
conditions, and the Dental Functional
Status Questionnaire (10), which
measures the extent to which a patient
is able to perform oral functions such
as chewing, smiling, and speaking.
The perceived impact of dental disease
was assessed as part of the Rand
Health Insurance Experiment (HIE)
(11), and a related measure of Oral
Health-related Quality of Life
(OHQOL) (12) is currently in use in a
number of studies conducted in the
Department of Veterans Affairs health
care system (VA). Another well-
known instrument, the Geriatric Oral
Health Assessment Instrument (GO-
HAI (13), was designed specifically to
assess the impact of oral disease in
elderly individuals and populations.
Each of these instruments provides
a method for measuring patients’ per-
ceptions of the impacts of oral condi-
tions on functioning and well-being
(quality of life). Unfortunately, little is
known about their relative merits,
since individual investigators have
tended to use only a single measure in
a single sample, and little information
is available on overlap and corrobora-
tion among the various instruments
(14). Furthermore, the sensitivity of
the measures to differences withinand
between samples is unknown, which
might be differentially associated with
the impact of oral conditions. Thus,
measured differences in the impacts of
oral conditions on functioning and
well-being might be spurious, result-
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ing from differences in sample charac-
teristics. This dearth of information
limits the interpretability and gener-
alizability of these measures.

The purpose of the present study is
to examine factors associated with
scores on the GOHAI in a sample of
older male patients using VA health
care and a sample of Medicare patients
using community physicians. A sec-
ondary goal was to compare the dis-
tributional and psychometric proper-
ties from the administration of the GO-
HAIl in the two different samples. We
hypothesized that individuals with
worse general health and lower socio-
economic status would report worse
oral health within each sample, as well
as a greater negative impact of oral
conditions on functioning and well-
being, as measured by the GOHAL
Further, we expected that such differ-
ences between samples also would be
associated with different GOHAI
scores. This new information about
the properties of this scale in two dif-
ferent samples can then enhance our
knowledge about the generalizability
of previous findings, the ways in
which the impact of oral disease may
vary in accordance with sample char-
acteristics, and the sensitivity of this
particular measure to detect such dif-
ferences.

Methods

Samples. Atchison and Dolan (13)
developed and administered the GO-
HAI to two independent samples —a
convenience sample of oral health
screening attendees as a pilot test and
subsequently to participants in a
Medicare Screening and Health Pro-
motion Trial (MSHPT). The present
study includes data from the 799 men
in the final MSHPT sample who pro-
vide the basis for the most direct com-
parisons with the second sample used
in this research, which was composed
of only men. The GOHAI was admin-
istered in a telephone interview to a
total sample of 1,911. [Note that
Atchison and Dolan (13) had reported
results from 1,755 interviews com-
pleted by April 1989 (15,16).]

The second sample was the Veter-
ans Health Study (VHS), an ongoing
two-year longitudinal study of health
and quality of life begun in 1993 (17).
VHS study participants were identi-
fied in clinics at four sites in the met-
ropolitan Boston area, and they were
eligible if they were patients in the

clinic atany time in the prior year. This
sample is nearly representative of the
sampling frame of all users of VA am-
bulatory care services. As part of a
mailed questionnaire, 542 participants
(aged 65 years and older) in the VHS
completed the GOHAI between 1993
and 1995.

Measures. The GOHAI was origi-
nally developed from the results of
interviews with patients and health
care providers and literature reviews
focusing on the measurement of oral
health status and the psychosocial im-
pact of oral disease. Twelve items re-
flecting three hypothesized dimen-
sions, or domains of impact, were in-
cluded in the instrument: physical
function (e.g., eating, speaking, swal-
lowing; items 14 in Figure 1); psy-
chosocial function (e.g., satisfaction
with appearance, worries or concern
about oral health, inhibition of social
contacts due to such concerns; items 6,
7,9-11); and pain or discomfort (either
with eating or with sensitivity to hot,
cold, or sweets; items 5, 8, 12).
Atchison and Dolan (13) did not spec-
ify the items belonging within each
dimension; the specifications noted
here reflect our view of the item clas-
sification and should not be taken as
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the gold standard method of assigning
each item to a particular domain. The
total GOHAI score is derived by sum-
ming the scores on each of the items.
Three items are reversed so that a
higher total GOHALI score reflects
fewer impacts of oral conditions on
functioning and well-being (13). For
respondents who answer at least 10
items, sample item means are substi-
tuted for missing data. Respondents
missing more than two items are de-
leted from the sample.

Atchison and Dolan (13) had origi-
nally reported results with the GOHAI
items that had been scored on a six-
point scale (always, very often, often,
sometimes, seldom, never). Because
the VHS GOHALI responses were
scored on a three-point scale (always,
sometimes, never), for purposes of
comparability the MSHPT results
were recoded into six categories on a
scale ranging from 1 to 3 (a zero value
wasrecoded as 1,1 wasrecoded as 1.4,
2 was recoded as 1.8, 3 was recoded as
2.2, 4 was recoded as 2.6, and 5 was
recoded as 3). The two sets of scores
thus are now on the same metric, al-
though the MSHPT scores’ range has
been compressed to accomplish this
and the value of the “sometimes”

FIGURE 1
GOHAI Items

In the past three months...

1. How often did you limit the kinds or amounts of food you eat because of
problems with your teeth or dentures? (function®)
2. How often did you have trouble biting or chewing any kinds of food, such as

firm meat or apples? (function)

3. How often were you able to swallow comfortably? (function)
4. How often have your teeth or dentures prevented you from speaking the way

you wanted? (function)

5. How often were you able to eat anything without feeling discomfort?

(pain/discomfort)

6. How often did you limit contacts with people because of the condition of your

teeth and gums, or dentures? (psychosocial)

7. How often were you pleased or happy with the looks of your teeth and gums, or

dentures? (psychosocial)

8. How often did you use medication to relieve pain or discomfort from around

your mouth? (pain/discomfort)

9. How often were you worried or concerned about problems with your teeth,

gums, or dentures? (psychosocial)

10. How often did you feel nervous or self-conscious because of problems with
your teeth, gums, or dentures? (psychosocial)

11. How often did you feel uncomfortable eating in front of people because of
problems with your teeth or dentures? (psychosocial)

12. How often were your teeth or gums sensitive to hot, cold, or sweets?

(pain/discomfort)

*Text in parentheses indicates into which dimension we hypothesize item fits.
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TABLE 1
Mean GOHAI Scores by Demographic Characteristics and Self-reported Oral Health Among Two Samples of Older Men
VHS MSHPT

Patient Characteristic n % GOHAI Mean n % GOHAI Mean
Overall 542 100 31.77 794 100 33.36
Age (years)

65-74 399 73.6 31.70 505 63.6 33.333

75-84 134 24.7 32.00 263 331 33.562

>85 9 1.7 31.56 26 33 32b
Race

White 519 95.8 31.78 700 88.2 33.452

Nonwhite 23 42 31.57 94 118 32.72b
Married

Yes 350 64.6 3197 644 81.1 33.552

No 192 35.4 31.41 150 18.9 32.55b
Education

<12 years 357 659 31.61 282 35.7 33.072

>12 years 185 341 32.09 509 64.3 33.53b
Income

<$30K 374 77.0 31.432 294 395 32.552

$30K-$50K 87 179 32.62ab 219 294 33.72b

>$50K 25 5.1 33.48b 231 310 34,020
Sclf-rated oral health

Excellent 57 10.8 33.512 133 16.8 34,682

Very good 99 18.7 33.392 204 25.7 34.362

Good 186 35.2 32.582 252 31.7 33.59b

Fair 112 212 30.67° 144 181 32.25¢

Poor 75 14.2 27.97¢ 61 7.7 28.83d
Self-rated oral health* 3.09(1.18) 2.74(1.16)

mean value (SD)

Note: different superscript letters indicate significant differences between groups. P<.05. ANOVA results are from Duncan’s multiple range test.

*Higher scores=worse oral health.

score isnolongerin the exact mid point
of the scale because the 1-6 scale does
not have such a midpoint. However,
because the MSHPT scores’ distribu-
tion has been preserved, we believe
this approach is reasonable for creat-
ing GOHAI scores that can be com-
pared. Thus, the present MSHPT re-
sults differ somewhat from those pre-
sented previously (13) because the
scale scoring is now on a different met-
ric.

Self-reported dental health was
measured in both samples using a sin-
gle item with five response categories,
including excellent, very good, good,
fair, or poor — with a higher score
indicating worse oral health.

The socioeconomic variables in-
cluded education (dichotomized to
<12 years, or >12 years), income (cate-
gories: <$30,000, $30,000-49,999,
$>50,000), age, race (white or non-

white), and marital status (married or
not).

Analyses. We examined psy-
chometric properties of the scale in
each sample by replicating several of
the analyses Atchison and Dolan had
originally conducted with the MSHPT
sample (13), using a rescored GOHAL
We examined mean scores, and com-
puted inter-item and item-scale Pear-
son correlations, and internal consis-
tency reliability (Cronbach’s alpha).
We compared bivariate associations
between the GOHALI score and so-
ciodemographic measuresand self-re-
ported oral health using analysis of
variance. We tested differences be-
tween the two samples’ overall GO-
HAI scores, self-reported oral and
overall health, and age with T-tests.
We compared distributions of so-
ciodemographic factors between sam-
ples (race, marital status, education,

and income) with chi-square analyses.
We examined the structure of the GO-
HAI and the possibility of underlying
separate dimensions within the GO-
HAI by conducting factor analyses,
utilizing oblique rotation because we
assumed that the items and resulting
factors would be correlated with one
another. This technique is commonly
used to examine whether there are un-
derlying separate dimensions among
multiple variables or items. Finally,
we examined the relative contribu-
tions of sociodemographic and oral
health factors to the total GOHAI
scores within each sample, using lin-
ear regression analysis.

Results

Sample Differences. As illustrated
in Table 1, the majority of the male
MSHPT sample members were mar-
ried (81%) and white (88%), with more
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than a high school education (64%).
The mean age of the sample was 74
years, and 40 percent of the sample
had incomes under $30,000. The VHS
patients were all men, mostly married
(65%), white (96%), and only 34 per-
cent had more than a high school edu-
cation. These participants had a mean
age of 72 years, and also had relatively
low incomes (77% below $30,000). In
addition, these men had a relatively
heavy illness burden, often with mul-
tiple disabilities or chronic illnesses
(18). These VA patients have poorer
health status than their counterparts in
non-VA systems of care (19).

The VHS sample was younger than
the MSHPT sample [VHS mean=71.68;
MSHPT mean=73.25; T(542,794)=
—4.06, P<.001], but they had less edu-
cation (chi-square=117.66, P<.001),
lower incomes (chi-square=186.37,
P<.001), and they were less often mar-

ried (chi-square=46.23, P<.001). Fi-
nally, the VHS sample rated their oral
health worse than the MSHPT sample
[VHS mean=3.09; MSHPT mean=2.74,
T(529,794)=5.31, P<.001]. In addition,
they rated their overall health slightly
worse than did the MSHPT respon-
dents on a single five-point scale ques-
tion on self-rated health.

Distribution of GOHAI Scores.
First, we compared the total GOHAI
scores in the two studies. On average,
scores from the MSHPT sample were
higher (better) than those from the
VHS [mean male MSHPT GOHAI=
33.36 (sD=2.87) versus 31.77 (sD=3.76)
inthe VHS; T(541, 793)= -8.33, P<.001].
Sixteen percent of the male respon-
dents in the MSHPT had a maximum
GOHAI score, as did a similar propor-
tion of the VHS sample (15%).

We examined the mean GOHAI
scores by sociodemographic factors
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using one-way analyses of variance
(Table 1). No significant age differ-
ences were found in the VHS sample
in GOHAI scores; but in the MSHPT
sample, the younger two age groups
had more positive GOHAI scores than
did the oldest age group. In the
MSHPT, married and white individu-
als had higher GOHAI scores; there
were no such differences in the VHS.
Also, no educational differences were
found in GOHAI scores in the VHS
sample; but in the MSHPT sample, in-
dividuals with more than a high
school education had slightly higher
GOHALI scores. Individuals with
higher incomes had higher GOHAI
scores in both samples.

Finally, individuals in both samples
reporting either excellent or very good
oral health had significantly higher
GOHALI scores than those reporting
fair or poor oral health. An additional

TABLE 2
Correlations Among GOHALI Items and Total Score in Two Samples of Older Men
GOHAI Item
Label 1 2 3 4 5 6 7 8 9 10 11 12
Limit food VHS
MSHPT
Trouble VHS 0.60
biting MSHPT 0.65
Swallow VHS -0.01 0.02
comfortably ~MSHPT 017 011
Prevented VHS 032 040 -0.01
speaking MSHPT 037 045 0.13
Eat without VHS 018 0.22 0.36 0.15
discomfort MSHPT 0.22 0.21 0.14 0.19
Limit contacts VHS 0.30 0.27 0.00 042 0.07
MSHPT 027 0.28 0.15 041 0.12
Pleased w/ VHS 0.26 0.28 0.09 0.29 0.15 0.26
looks MSHPT 022 025 0.15 021 0.20 0.14
Use medica- VHS 0.24 0.17 0.03 023 0.05 0.15 0.12
tion MSHPT 020 0.22 0.10 0.14 0.14 0.10 0.14
Worried or VHS 035 030 007 033 0.15 0.26 0.37 0.32
concerned MSHPT 0.43 0.44 0.16 0.45 0.16 0.30 0.36 0.25
Nervous/self- VHS 044 037 003 044 0.14 043 0.41 0.34 0.65
conscious MSHPT 036 0.39 017 050 0.19 0.40 0.31 0.20 0.51
Uncomfortable VHS 045 0.44 0.06 043 0.16 0.40 0.34 0.14 0.35 0.55
eating MSHPT 037 0.39 0.21 047 0.14 045 0.18 0.20 045 061
Teeth/gums  VHS 0.21 0.16 -0.02 019 0.07 0.19 0.22 0.27 0.31 0.32 0.19
sensitive MSHPT 024 021 0.13  0.26 0.11 0.11 0.18 0.21 0.33 023 0.19
GOHAIltotal VHS 064 0.64 0.29  0.60 0.46 0.51 0.60 0.41 0.67 0.74 0.65 044
MSHPT 068 0.69 036 062 0.50 0.45 0.56 0.40 0.70 0.67 0.61 0.47

Note: all numbersnot in bold are significant at P<.01 level. VHS N=542; MSHPT N=794.
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multivariate analysis of variance ex-
amined whether the significant differ-
ence in GOHALI scores between the
two samples persisted after control-
ling for sociodemographics (income
and education) and self-rated general
health. The results from this analysis
(not shown) indicated that even after
controlling for these factors, the VHS
scores remained significantly lower
(VHS=32.10 vs MSHPT=33.12, F=
30.15, P<.001).

Inter-item Correlations. We com-
puted Pearson correlations among the
12 individual GOHAI items and the
total GOHAI score, comparing find-
ings between the samples (Table 2).
We used P<.01 as our criterion of sig-
nificance to account for the multiple
comparisons. Despite the differences
in sample characteristics, the pattern
and relative strength of the correla-
tions among items were remarkably
similar, with less than 20 percent of the
correlations differing by more than

0.1.

Two of the three strongest inter-
item correlations were observed be-
tween the same sets of items in both
samples. These included the correla-
tions between limiting food because of
teeth and trouble biting certain foods
(VHS r=.60; MSHPT r=.65; this was the
strongest correlation in the MSHPT
sample), and between feeling nervous
or self-conscious due to one’s teeth
and being uncomfortable eating in
front of others (VHS r=.55 and MSHPT
r=.61). The strongest correlation in the
VHS measured the association be-
tween feeling nervous or self-con-
scious due to one’s teeth and experi-
encing worry or concern about prob-
lems with teeth (r=.65). The weakest
significant correlations in both sam-
ples were among the items concerning
pain and discomfort.

Generally, the inter-item correla-
tions were similar in magnitude in the
two studies. Of a total of 66 pairs of

TABLE3

Journal of Public Health Dentistry

inter-item correlations, only one had a
difference of a magnitude of .20 or
greater (this was between eating with-
out discomfort and swallowing com-
fortably; VHS r=.36, MSHPT r=.14).
The biggest gaps were found between
correlations assessing swallowing
comfortably and (1) feeling uncom-
fortable eating in front of others (VHS
r=.06; MSHPT r=.21) and (2) limiting
kinds or amounts of food (VHS r=-.01;
MSHPT r=.17). The internal consis-
tency reliability (an overall assessment
of the extent of interrelations among
the items) for the GOHAI was tested
in each sample using Cronbach’s al-
pha. Reliability was high in each sam-
ple (VHS alpha=.74; MSHPT al-
pha=.77).

Item-scale Correlations. The pat-
terns of correlations between specific
GOHAI items and the total scale score
are similar for the two samples, with
no difference greater than 0.07. A
number of the strongest item-scale

Factor Loadings of GOHAI Items in VHS and MSHPT Samples of Older Men

Item VHS (N=542) MSHPT (N=794)

In the Past Three Months: Factor 1 Factor 2 Factor 1 Factor 2

How often did you limit the kind or amounts of food you eat 55 18 0 72
because of problems with your teeth or dentures?

How often did you have trouble biting or chewing any kinds of 47 28 4 71
food, such as firm meat or apples?

How often were you able to swallow comfortably?* -15 46 17 12

How often have your teeth or dentures prevented you from 58 2 52 20
speaking the way you wanted?

How often were you able to eat anything without feeling 0 52 4 29
discomfort?*

How often did you limit contacts with people because of the 54 -5 58 -3
condition of your teeth and gums, or dentures?

How often were you pleased or happy with the looks of your 46 8 13 31
teeth and gums, or dentures?*

How often did you use medication to relieve pain or discomfort 43 -12 6 29
from around your mouth?

How often were you worried or concerned about problems with 69 -7 37 39
your teeth, gums, or dentures?

How often did you feel nervous or self-conscious because of 84 -10 69 9
problems with your teeth, gums, or dentures?

How often did you feel uncomfortable eating in front of people 60 14 73 2
because of problems with your teeth or dentures?

How often were your teeth or gums sensitive to hot, cold, or 45 -14 10 32
sweets?

Percent variance explained 29 10 25 24

Total percent variance explained 33 33

*[tems reversed.

Note: bolded items indicate significant loadings on each factor.
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correlations in the VHS were also the
strongest in the MSHPT; these in-
cluded experiencing worry or concern
about problems with one’s teeth (VHS
r=.67; MSHPT r=.70; this was the
strongest item-scale correlation in the
MSHPT), limiting kinds or amounts of
foods (VHS r=.64; MSHPT r=.68), and
having trouble biting or chewing
(VHS r=.64; MSHPT r=.69). In the
VHS, feeling nervous or self-conscious
was the most strongly correlated with
the total score (r=.74). The item least
associated with the total GOHAI score
in both the VHS and in the MSHPT
was being able to swallow comfort-
ably (VHS r=.29; MSHPT r=.36).

Structure of GOHAIL We con-
ducted factor analyses using Promax
(oblique; we assumed the factors were
correlated with one another) rotation
to examine the underlying dimensions
among items comprising the GOHAI
in each sample and to examine
whether such dimensions reflected the
three theoretical dimensions upon
which the GOHAI was constructed
(Table 3). Theresults of a scree plot (20)
and examination of the eigenvalues
suggested a two-factor solution in the
VHS, which explained 33 percent of
the overall variance. All items except
the discomfort and swallowing items
loaded on the first factor (explaining
29 percent of the variance) and the
swallowing and discomfort items sig-
nificantly loaded on the second factor
(explaining an additional 10 percent of
the variance; these figures add to
greater than 29 percent because the
factors are correlated and explain
some of the same variance).

A scree plot of the MSHPT data also
suggested a two-factor solution,
which explained 33 percent of the total
variance. The first factor consisted of
items concerned with the psychosocial
impact of oral conditions, explaining
25 percent of the variance; the second
factor included functional limitations
and worry/concern, explaining an ad-
ditional 24 percent of the variance.
Five items (swallowing, discomfort,
using medication to relieve pain,
happy with looks of teeth, and sensi-
tive teeth) did notload significantly on
either factor, suggesting that items
representing the pain/discomfort di-
mension were not strongly associated
with the other scale items, nor was the
item about happiness with looks of
one’s teeth.

Regression Analyses. Multiple re-
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TABLE 4
Unstandardized Regression Coefficients of Sociodemographic and Oral Health
Factors on GOHAI Scores in VHS and MSHPT Samples

GOHALI Scores

VHS MSHPT
Sociodemographic Factors B SE B SE
Age ~ - - ~
Education ~ - -~ -
Income 017* 0.08 0.14+ 0.03
Marital status ~ ~ 0.51* 0.25
Race ~ - ~ -
Self-rated oral health -1.41t 0.13 ~1.15t 0.08
Sample (1=MSHPT; 0=VHS) ~ ~ ~ -
Intercept 33.53t 2.66 33.98+ 1.47
*P<.05.
tP<.001.

Total R2 (VHS)=.22, F(6, 484)=22.93, P<.0001.

Total R2 (MSHPT)=27, F(6, 735)=46.04, P<.0001.

Total R? (MSHPT and VHS)=.28, F(7, 1,225)=68.52, P<.0001.
~ indicates variables not significant in final model.

gression analyses were conducted to
examine the relative influence of the
sociodemographic factors on the total
GOHALI score in each sample. As
shown in Table 4, income was posi-
tively associated with the GOHAI
score in the VHS sample, explaining 3
percent of the overall variance in GO-
HAI scores. An identical regression
model with MSHPT data yielded
slightly different results: income and
marital status were significantly asso-
ciated with GOHAI scores, together
explaining 6 percent of the variance.

Discussion

The purpose of this research was to
examine factors associated with scores
on the GOHAI within two samples of
older adults. A secondary goal was to
compare the distributional and psy-
chometric properties of the GOHAI in
the two different samples of older
men, which have different health and
sociodemographic characteristics.

VA ambulatory care patients have
worse self-reported physical health
and lower socioeconomic status than
patients in non-VA health care sys-
tems, including multispecialty groups
and health maintenance organizations
(19), so we hypothesized that they also
would report a greater negative im-
pact of oral conditions on functioning
and well-being, as measured by the
GOHAI The differences found in

overall mean GOHAI scores were con-
sistent with this hypothesis; the VHS
sample reported worse mean GOHAI
scores. However, results from a MA-
NOVA examining whether the sample
differences in GOHAI scores persisted
after controlling for income, educa-
tion, and general health indicated that
the significant differences in GOHAI
scores remained even after such ad-
justments. These results suggest there
may be differencesin oral health status
or other factors that influence GOHAI
scores between the two samples. Since
the VHS also reported worse self-rated
oral health, presumably they have
more impacts of oral conditions on
their functioning and well-being. The
lower GOHAI scores found in the VHS
sample support this notion. In this
study, we did not have any data on
oral health status that might have ex-
plained such findings. Future research
including both self-reported and clini-
cal oral health status data can better
elucidate such associations.

In both the VHS and MSHPT we
found within-sample differences in
GOHALI scores by income and self-
rated oral health, and within the
MSHPT additional differences by race,
marital status, and education. These
results lend support to the general no-
tion that the GOHAI is sensitive to
differential perceptions of the effects
of oral conditions on functioning and
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well-being, which appear to be associ-
ated with differences within and be-
tween samples. The high internal con-
sistency reliability of the GOHAI
found in each sample also supportsits
use in a variety of samples.

The results from the analyses of
variance suggested that there wereim-
portant differences in GOHAI scores
with age in the MSHPT, which is con-
sistent with previous findings noting
declines in oral health with age (21).
However, this trend was not linear —
the differences noted were between
the oldest group and the two younger
groups, suggesting that the most sig-
nificant declines in oral health and as-
sociated reports of functioning and
well-being were among the 85 years
and older group. In contrast, in the
VHS there appeared to be no differ-
ences in GOHAI scores by age. This
absence of age differences on the GO-
HALI, a self-reported assessment, may
reflect the accommodation of the VHS
participants over time to worsening
oral health. Alternatively, significant
age differences in oral health status
might not exist among the VHS men.
This latter explanation is consistent
with the growing consensus that de-
clines in oral health with aging are not
inevitable, but rather are due to un-
treated disease or age-related comor-
bidities (22). However, VA patients are
constituted in part by way of health
problems related to military service;
younger patients are likely to have
more severe health problems and, per-
haps, worse oral health, thus minimiz-
ing differences with their older peers.
Another possible explanation for this
lack of age differencesin the VHS is the
smail number of participants in the
highest age range (>85 years), in com-
parison with the MSHPT sample, a
sample characteristic that diminished
the potential of detecting any existing
age differences.

The variations observed in the
ANOVAS of GOHAI scores by demo-
graphic and socioeconomic factors are
consistent with previous reports (23).
Other studies of oral and physical
health have noted that minority indi-
viduals frequently report worse health
(24,25), soitisnotsurprising thatin the
present results from the MSHPT sam-
ple, minority individuals reported
greater impacts of oral conditions on
functioning and well-being than their
white counterparts. The absence of
such differences in the VHS in part

may reflect the very small percentage
of minorities in the sample (~4%). The
finding that married MSHPT respon-
dents and participants with higher in-
comes in both samples reported better
GOHALI scores (reflecting fewer im-
pacts of oral conditions) is also consis-
tent with previous findings docu-
menting better health among married
and more affluent individuals (23).
Likewise, GOHAI scores increased
with more education in the MSHPT
sample; however, this relationship
was not observed in the VHS sample.

The associations between higher
GOHALI scores and better self-re-
ported oral health in both samples are
consistent with the original findings
from Atchison and Dolan’s investiga-
tion of the associations between per-
ceptions of the impact of oral health
and self-perceived oral health (13). Be-
cause we did not have measures of
actual oral health status available for
the VHS sample, we could only exam-
ine the measure’s association with
self-perceived oral health. In our fu-
ture research we will include clinical
oral health status measures so as to
examine their associations with re-
ported impacts of oral conditions
more closely.

With regard to correlations among
the GOHAI items in each sample, the
strongest correlations in both samples
were between the items representing
the psychosocial and functional do-
mains. In contrast, the weakest inter-
item correlations in both samples were
those involving items assessing dis-
comfort. The items most strongly asso-
ciated with the total GOHAI score in
both samples were psychosocial items
(VHS: being nervous or self-conscious;
MSHPT: worry or concern). The next
strongest item-scale correlations in the
VHS were also psychosocial items,
while in the MSHPT they were func-
tional items.

This finding is an interesting dis-
tinction, suggesting that the salience of
different domains of impacts of oral
conditions may vary between these
samples. These findings imply that for
the VHS participants, less socioe-
conomically advantaged and sicker
men, psychosocial impacts of oral con-
ditions may be most important, while
among the MSHPT participants, who
perceive themselves to be healthier
and who are more socioeconomically
advantaged, the functional impact of
oral conditions also may be salient.
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Perhaps this finding indicates that
among individuals with better health,
compromised oral function is notice-
able and problematic, while among in-
dividuals with worse health, function
may have already declined and is per-
ceived as less important than one’s
psychosocial functions and activities.
Alternatively, since the VHS men have
less financial resources and may be
less likely or able to have their oral
conditions treated, they may experi-
ence more psychosocial impact (e.g.,
worry) from their oral conditions be-
cause they anticipate that such prob-
lems are less likely to be alleviated.
Previous reports have shown that the
MSHPT sample has a high level of
dental utilization (16); hence, these in-
dividuals may be less concerned about
the psychosocial impacts of oral con-
ditions because they know any condi-
tions they have will likely be treated.

The factor analysis results suggest
somewhat different structures of asso-
ciations among the 12 GOHAl items in
the two samples. The factor solution in
the VHS suggests a nearly unidimen-
sional structure (with only discomfort
items on the second factor), while the
results from the MSHPT more clearly
suggest two underlying dimensions—
psychosocial impacts and worry/
function. This latter finding differs
from results reported by Atchison and
Dolan (13) about the MSHPT sample
as a whole, where they reported a uni-
dimensional structure.

These differences suggest that there
may be sex differences in the per-
ceived impact of oral conditions on
functioning and well-being or that the
item rescoring may have contributed
to the different findings. These results
also suggest that there may be distinc-
tions among the various domains of
impacts for individuals such as those
in the MSHPT sample, who perceived
that they had better oral health. For the
VHS men who reported worse oral
health, it appears that all types of im-
pacts of oral conditions on functioning
and well-being are similarly per-
ceived. Interestingly, neither factor so-
lution suggested that the GOHAI
should be viewed as measuring three
separate dimensions of impact, as
originally theorized by Atchison and
Dolan (13), but rather that the con-
struct is better viewed as one or two
dimensions.

The multiple regression results con-
tained some interesting differences
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from the ANOVA results with regard
to which sociodemographic factors
were significantly related to GOHALI
scores. In the VHS, once all sociode-
mographic variables were included,
only income and self-rated oral health
remained significant. Although we
ran an additional regression model to
see if these different results were due
to interactions among the variables
dueto high intercorrelations, the inter-
action terms in these models were not
significant. In the MSHPT, bivariate
differences in GOHALI scores by age
and education were not significant in
the multiple regression model, leaving
only income, marital status and self-
rated oral health differences. As with
the VHS, we ran an additional regres-
sion model with interaction terms for
education and income and marital
status and income; again, these terms
were not significant.

The fact that income emerged as the
most consistent predictor of GOHALI
scores is notable, suggesting that fi-
nancial resources, found in previous
research to be associated with use of
dental care (26), are in turn positively
associated with favorable perceptions
of the impact of oral health on func-
tioning and well-being. Maybe histori-
cal differences in the use of dental care
related to income resulted in different
GOHAI scores in later life. Qur cross-
sectional data cannot answer the ques-
tion of causality (e.g., dental care lead-
ing to better oral health, which in turn
leads to fewer impacts of oral condi-
tions); however, future longitudinal
studies should examine this potential
sequence of events.

Taken together, we view the corre-
lational results (acceptable internal
consistency reliability, similar but not
identical inter-item and item-scale cor-
relations), factor analytic results
(somewhat different factor structures
explaining the same amount of total
variance), and regression results (simi-
lar significant predictors) asindicating
that the GOHAI exhibits satisfactory
psychometric properties in both sam-
ples. We also view these findings as
support for the continued use of the
GOHALI in other populations. Al-
though the results of these analyses
were not identical between the sam-
ples, we would not have expected this
to be the case, given the differences
between the VHS and MSHPT and the
rescoring of the original results. Thus,
the diversity in results argues for the

sensitivity of the measure to differ-
ences we would expect it to detect.

The challenge in interpreting the
findings from this research raises an
important point. Itisdifficult tounder-
stand results from measures such as
the GOHAl withouta full appreciation
of the individuals being studied. With-
out complete information about an in-
dividual’s sociodemographic back-
ground, and his or her values and atti-
tudes about oral health, we cannot
place results from the GOHAI, or
other self-reported outcomes assess-
ments, in context. An individual who
places little value on the appearance of
his or her teeth is probably less likely
to report limiting contacts because of
the condition of his or her dentition,
regardless of oral health status. Fur-
ther, such an individual may score
similarly to someone who has no oral
conditions, and no resulting impact on
functioning and well-being.

The absence of a full understanding
of intraindividual characteristics, such
as values and attitudes, results in a
lack of context within which to inter-
pret findings from the applications of
such instruments. This issue is perti-
nent not just to the GOHAI, but to all
measures of the impact of oral condi-
tions on functioning and well-being.
Such intraindividual characteristics
might explain some of the differences
in this study — the less educated and
poorer VHS participants might place
less value on their oral health, or might
have fewer resources to expend on
achieving an optimal, esthetic, per-
fectly functioning oral health status, or
they might be less concerned with or
able to care for their teeth, and the
cumulative effect of these factors
might result in worse oral health and
greater impacts of oral conditions on
functioning and well-being. The lack
of data on oral health-related attitudes
and values in this sample prohibits us
from testing these hypotheses; never-
theless, future research should incor-
porate such measures.

Since the VHS sample is made up of
male users of the VA health care sys-
tem, itis not clear how results from this
sample are generalizable to a compa-
rable sample of women veterans, or to
women or men who do not use VA
health care. However, the comparison
of results from this sample to results
from the MSHPT sample, which in-
cluded men who are users of commu-
nity-based physicians (and are pre-
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sumably not VA users, although we
did not have the data to confirm or
deny this), has shown many similari-
ties in the relationship of GOHAI
scores to sociodemographic factors
within each of the two samples. Fur-
ther, differences across the samples
were also in similar directions, provid-
ing further evidence of the sensitivity
of the GOHALI to both between- and
within-sample differences.

The significance of these findings to
dental public health is methodologi-
cal. The GOHALI was one of the first
measures developed that could be
used to assess the impact of oral dis-
ease in populations; yet it has been
applied in very few samples. Thus, its
performance in samples with differing
characteristics has not been fully stud-
ied previously. These results (particu-
larly those indicating that the GOHAI
is sensitive to racial and sociocco-
nomic differences) validate the appro-
priateness of the GOHAI measure for
this use to assist in determining per-
ceived need for dental care in unders-
erved populations. In fact, thesc re-
sults may highlight the need for in-
creased availability of dental care
within the VA; currently access to VA
dental services is very restricted, and
these results from the VHS can be seen
asan indication for increased access to
such care.

Since the GOHAI scores did not dif-
fer between individuals reporting ex-
cellent or very good oral health (or
even the good category, in the VHS),
perhaps these findings suggest that
the measure is most sensitive to the
extreme differences likely exhibited
among individuals with few tonone or
severe decrements in oral health, and
argue for its use in samples with such
a wide range of oral health status.

This research has several limita-
tions. Different methodologies used in
data collection for the respective stud-
ies could have contributed to some of
the differences observed between the
two samples. Although we hypothe-
sized thatdifferences in general health
between the two samples would be
associated with differences in the im-
pact of oral conditions in each, we
were able to directly contrast the sam-
ples only on the single-item self-re-
ported health measure, and with this
we detected only slight differences on
the unadjusted scores. Such slight dif-
ferences are unlikely to account for the
full width of differences observed on
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GOHALI scores between the samples.
However, it is clear from other evi-
dence that this sample has worse
health and socioeconomic status than
patients from the general population
who do not use the VA (19).

In summary, these results indicate
that the GOHALI is a measure reason-
ably sensitive to sociodemographic
differences within and between sam-
ples and to the different perceptions of
impacts of oral conditions within and
between samples, as measured by the
GOHAI. These findings argue for ex-
panded use of the GOHAI in
epidemiologic and other assessments
of the impact of oral conditions on
older adults” functioning and well-be-
ing. Future research should examine
how the COHAI relates to other meas-
ures of impact of oral conditions on
functioning and well-being, so that re-
scarchers and clinicians can better un-
derstand which instruments are most
appropriate for different uses.
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