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Oral Health-Related Quality of Life and its Associated
Factors in an Indian Adult Population

Shashidhar Acharya®

Purpose: The objectives of this study were to describe oral health-related quality of life (OHRQoL) and its associated
factors in an Indian adult population.

Materials and Methods: Four hundred and fourteen general dental patients completed the Indian translations of the oral
health impact profile (OHIP)-14 and the general health questionnaire (GHQ)-12 through personal interviews. A clinical
examination was also performed for dental caries, gingivitis and plaque levels.

Results: Sufficient reliability (e« = 0.85) and construct validity were demonstrated for the questionnaire. The mean
decayed, missing or filled teeth of the study population was 6.93 and the mean gingival index and plague index scores
were 1.07 and 1.06, respectively. Caries status and the number of missing teeth were found to be significantly
correlated with most of the subdomains of the OHIP-14. The GHQ-12 scores were also significantly correlated with the
‘functional limitation’ and ‘psychological disability’ domains of the OHIP-14. Higher OHIP-14 scores were associated with
higher dental anxiety. Females perceived a higher sense of ‘social handicap’ and ‘handicap’ due to their oral status than
males. It was also found that patients with caries and missing teeth had higher GHQ-12 scores.

Conclusions: The results of this study showed that caries status, psychological distress and dental anxiety had an

important effect on the OHRQoL.
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he concept of quality of life (QoL) has been inves-

tigated from several aspects. In 1977, Index
Medicus accepted it as a scientific concept, and it
was later accepted by the World Health Organization
(WHO). QoL has been described as a multidimen-
sional concept including physical, emotional, social
and other factors (Bech, 1992; Parmenter, 1994;
Sorensen and Naess, 1996). It has been defined
by Schipper et al (1990) as the functional effect of
an illness and its consequent therapy upon a
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patient, as perceived by the patient, or as an individ-
ual’s overall satisfaction with life and general sense
of personal well-being (Shumaker et al, 1990).

QoL, in relation to oral conditions pertaining to
problems with eating, nutrition, social interaction,
emotional and psychological functioning, as well as
the idea that discomfort, disability and oral impair-
ments of various kinds have social and economic
impacts has been described in the literature by Rei-
sine and Miller (1986), Locker (1989), Reisine et al
(1989) and Adulyanon et al (1996). Reisine and
Miller (1986) determined that the oral impact on
QoL can be important for both the individual and
the society. Several instruments measuring oral
health-related quality of life (OHRQoL) have been
developed and evaluated by various authors such
as Slade and Spencer (1994), Leao and Sheiham
(1996), Slade (1997), McGrath and Bedi (2001),
Slade et al (1998) and Allen and Locker (2002).
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The oral health impact profile (OHIP) developed by
Locker and Miller (1994) is a well-known method
for identifying dimensions in OHRQoL, as it is one
of the most sophisticated and popular instruments
for measuring OHRQoL. It measures the individual's
perception of the social impact of oral disorders on
their well-being. OHIP-49 contains 49 questions that
capture seven conceptually formulated dimensions
based on Locker’s theoretical model of oral health,
given by Locker (1988) and adapted from the WHO's
framework used to classify impairments, disabilities
and handicaps (World Health Organization, 1980).
The OHIP-14 was developed by Slade (1997) as a
shorter version of the OHIP for settings where the full
battery of 49 questions were inappropriate. It has
emerged as a powerful tool in the assessment of
OHRQoL, and consists of 14 items organised in
seven subscales that address aspects of oral health
that may compromise a person’s physical, psycho-
logical and social well-being.

A considerable body of evidence now exists on the
validity and reliability of the OHIP-14 in a number of
hospital settings and dental conditions, including
surgical removal of impacted molars (McGrath
et al, 2003a, b), elderly partially edentulous and
complete edentulous patients seeking dental reha-
bilitation (Locker et al, 2001) and oral lichen planus
(Hegarty et al, 2002).

The OHIP-14 has been extensively translated and
modified in different countries and cultures alike; in
Germany by John et al (2002), in China by Wong
et al (2002), in Sri Lanka by Ekanayake and Perera
(2003) and in Sweden by Larsson et al (2004).
The scientific advisory committee of the medical out-
comes trust (2002) has specifically mentioned that
cultural and language adaptation is an important
attribute of a QoL instrument.

According to Cooper (1996), stress is an unavoid-
able part of an individual’s working life, that poses a
threat to the QoL, as well as the physical and psycho-
logical well-being. Stress has been shown to
adversely affect oral health. Marcenes and Sheiham
(1992) reported a significant association between
poor periodontal status and high work demands
and a poor marital relationship. Marcenes et al
(1993) reported a significant association between
marital or family problems and oral symptoms, after
adjustment for other variables. Freeman and Goss
(1993) revealed a significant correlation between
occupational stress and type A personality with
increased pocket depth. They also suggested that
psychological stress may down-regulate the peri-
odontal cellular immune response. Findings from
preliminary studies supported the existence of a
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positive correlation between psychological stress
and periodontal disease. However, few studies-have
analysed psychological distress as a possible vari-
able in OHRQoL.

Documenting variations in OHRQoL in-a popula-
tion provides important information for the evalua-
tion of oral healthcare. The oral disease burden in
India is showing a steady increase in recent years.
The findings of the recent National Oral Health Sur-
vey conducted by the Dental Council of India (2002
to 2003) reported the caries prevalence among
adults in India between 80% and 85% with the mean
decayed, missing or filled teeth (DMFT) ranging from
5.4 to 14.9 among different regions. Similarly, the
prevalence of periodontal disease among adults
was reported at 80 to 90%. Although numerous stud-
ies on OHRQoL and its associated factors in adult
populations have been reported from many devel-
oped and developing countries, no such studies
have been reported from India. The objectives of this
study were to describe OHRQoL and its associated
factors in an Indian adult population.

MATERIALS AND METHODS
Subjects

This study was carried out among a convenience
sample of general dental patients who reported to
the comprehensive dental care centre of the depart-
ment of community dentistry, Manipal College of
dental sciences, Manipal, India. The dental centre
caters for the population of the towns and villages
of the Udupi District. The patient population report-
ing to the centre was predominantly rural (as is the
population of India) and of middle class and lower
middle class origin. Ethical clearance was obtained
from the ethical committee of the university prior to
the study. All patients (consecutive attendees) who
reported to the centre and provided informed con-
sent for the study were included. The patients were
recruited in the waiting area before their appoint-
ment. Persons below the age of 18 and edentulous
patients were excluded from the study.

Assessment measures

Two psychometric questionnaires were used; the
OHIP-14 questionnaire that asked about problems
patients might have encountered with their teeth,
mouth or dentures during the previous year and
the GHQ-12 questionnaire as well as one history
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form. The GHQ-12, a widely applied instrument
used to indicate psychological distress, is the
short form of the GHQ designed by Goldberg
(1970) as a self-administered instrument for use
in community settings. The GHQ-12 is designed
to detect possible psychiatric morbidity in the gen-
eral population. The questionnaire was based on
12 questions inquiring the informants about their
general level of happiness, depression, anxiety
and sleep disturbance over the previous 4 weeks.
The Likert method was used in this study where
values of O to 3 were assigned to the columns
(total score range O to 36) with a higher score indi-
cating greater distress.

The history form collected the general information
about the age, sex and dental anxiety of the patient.
Dental anxiety was assessed with the help of a glo-
bal rating of anxiety (not anxious, slightly anxious
and very anxious) and not with any standardised
scale. This was done keeping in view the time
needed to fill the questionnaires and patient’s co-
operation. The two psychometric questionnaires
were translated according to accepted standards
described by the scientific advisory committee of
the medical outcomes trust (2002) and Beaton
et al (2000). The original English versions were
translated twice independently into the Indian ver-
sion, first by a local Indian clinician with extensive
knowledge of the English language and second by
a professional translator. Both translations were
merged into one version. These versions were then
translated back into English. A pilot study in a
responding focus group of 25 dental patients was
performed to test the conceptual equivalence and
content validity of the questionnaires. The inter-
viewer asked the questions and marked the
answers. The personal interview process was
selected to prevent missing answers.

Clinical examination

In addition to the questionnaires, the subjects were
clinically examined for dental caries using the DMFT
Index given by Klein and Palmer (1938), gingivitis
using the Loe and Silness gingival index (Gl) by Loe
and Silness (1963) and plaque levels using Silness
and Loe Index by Silness and Loe (1964). The princi-
pal investigator conducted all the clinical examina-
tions. Prior to this, an expert who was familiar with
the various indices and examination protocols
trained the examiner for the clinical examination.
A subset of 20 dental patients were re-examined
after 1 week to test for intra-examiner variability.

Vol 6, No 3, 2008

Table 1 Characteristics of the study population

Characteristics Specifics Number ' Percentage

Sex Male 174 42
Female 240 58

Age 18 to 25 102 24.6

26 to 35 94 22.7

36 to 45 84 20.3

46 to 55 76 18.3

56 to 65 36 8.6

65+ 22 5.3

Anxiety Not anxious (0) 180 43.4

Slightly anxious (1) 150 36.2

Very anxious (2) 84 20.2

Decayed teeth Present 274 66.1

Absent 140 33.8

Filled teeth Present 224 54.1

Absent 190 45.8

Missing teeth Present 258 62.3

Absent 156 37.6

Data analyses

A five-point Likert scale was used to measure the
responses to the OHIP-14 items with the possible
scores ranging from O to 56. Similarly, a Likert scale
was used to measure the responses to the GHQ-12
items with the possible scores ranging from O to 36.
A global rating was used for assessing dental anxi-
ety, using the scores of O (not anxious), 1 (slightly
anxious) and 2 (very anxious). Construct validity
was assessed on the null hypothesis that OHIP-14
scores were not associated with the clinical oral
health status. By measuring Cronbach’s alpha and
the inter-item correlations for the OHIP-14 items,
the internal reliability was assessed. A group of 20
dental patients were asked to complete the ques-
tionnaires again after 1 week to examine test-retest
reliability. Spearman’s rank correlation analysis was
later done to compare the first and the second
responses. Spearman’s correlation coefficient was
used to correlate the OHRQoL with other variables
including the clinical variables. Mann-Whitney and
analysis of variance (ANOVA) tests were used to
compare the mean scores of the OHIP-14 and indi-
vidual subscales between the subjects. Multivariate
analysis was also done to assess the effect of vari-
ous factors on OHRQoL. Twenty dental patients were
re-examined after 1 week and Cohen’s kappa was
used to test intra-examiner variability. All statistical
analyses were carried out using the Statistical Pack-
age for the Social Sciences, version 10 software
package (Chicago, IL, USA).
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0.4 (0.8)
0.7 (1.0)

2 (0.5)
8 (1.9)

10 (2.4)
18 (4.3)

48 (11.6) 32(7.7)
80 (19.3) 64 (15.5)

322 (77.8)
244 (58.9)

with other people because of
problems with your teeth or

mouth?
Have you had difficulty doing

your usual job because of
problems with your teeth or

Have you been a bit irritable
mouth?

1
2

48 (11.6) 8 (1.9) 6 (1.4) 0.5 (0.9)

56 (13.5)

296 (71.5)

Have you felt that life in

13

general was less satisfying

because of problems

with your teeth or mouth?

64 (15.5) 34 (8.2) 18 (4.3) 4 (1.0) 0.5 (0.8)

294 (71.0)

Have you been totally unable
to function because of

14

problems with your teeth or

mouth?
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RESULTS
Characteristics of the patients

The characteristics of the study population-are given
in Table 1. Of the 600 patients who were
approached to participate in the study, 414 agreed,
indicating a participation rate of 69%. Of the 414
patients, 240 were females. This distribution is con-
sistent with the fact that more females normally
attend general dental practice and this has been well
described in the literature. Age of the study popula-
tion ranged from 18 to 80 with a mean of
38.5 £ 14.9. About 43.5% of the respondents
reported no dental anxiety, whereas 20.5% of the
respondents reported high anxiety. Cohen’s kappa
for measuring intra-examiner variability was found
to range from 0.75 to 0.87 for the various clinical
indicators. The mean DMFT of the study population
was 6.9 £ 5.3. The mean Gl and plaque index (PI)
scores were 1.07+£0.42 and 1.06 +£0.41,
respectively.

Distribution of items

The distribution of responses to the OHIP-14 items
is presented in Table 2, which shows that the major-
ity of patients reported no problems in the previous
year on most items. This was evident from the high
percentage of respondents scoring zero for most of
the OHIP-14 questions. There was generally a low
percentage of patients reporting frequent problems
in the previous year. Mean scores for items ranged
from 0.4 for being irritable with people, to 1.9 for
painful aching in the mouth.

Reliability

Cronbach’s alpha for internal consistency for the
OHIP-14 instrument and its subscales ranged from
0.5 to 0.85. Average inter-item correlations were
between 0.34 and 0.47 (Table 3). Spearman’s rank
correlation was used to examine the test-retest
reliability. The coefficient values were high, with the
values for the domains ranging from 0.75 to 0.96.

Validity

Correlating the OHIP-14 scores with the clinical oral
health status tested the construct validity of the
instrument. The correlations have been described
in Table 4. The overall OHIP scores and the
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Table 3 Reliability analysis of the OHIP-14
Dimensions Mean scores Range Internal consistency Average inter-item
correlation
Functional limitation 0.54 + 0.77 Oto3 0.50 0.34
Physical pain 1.71 £ 0.91 Oto4 0.64 0.47
Psychological discomfort 0.85 +1.00 Oto 4 0.63 0.47
Physical disability 0.91 £ 0.94 Oto 4 0.62 0.45
Psychological disability 0.85 £ 0.95 Oto4 0.54 0.37
Social handicap 0.54 £ 0.74 Oto3 0.55 0.38
Handicap 0.49 + 0.76 Oto4 0.63 0.46
Overall OHIP 5.89 + 8.45 0 to 45 0.85 -

‘functional limitation’ subscale were significantly cor-
related with the ‘missing teeth’ (MT), DMFT scores.
The domain of ‘physical pain’ was positively corre-
lated with the MT, DMFT scores, Gl and Pl scores
and age. The ‘psychological disability’ subscale
was also positively correlated with the MT and DMFT
scores.

A comparison of the mean scores of the OHIP-14
and individual subscales between the subjects
(Table 5) showed that the mean scores for the sub-
scales of physical pain and physical disability were
significantly greater among those with caries than
those without, greater among those with MT than
those without and also greater among those who
reported dental anxiety than those who did not.
The mean score for the ‘social handicap’ was higher
among those with caries, MT and among females.
The mean score for ‘handicap’ was found to be
higher among those with caries and among females.

Both the mean OHIP-14 and the GHQ-12 scores
were significantly higher among those with MT. The
mean OHIP-14 score was significantly higher among
those who reported dental anxiety than those who
did not. It was also seen that the OHIP items 3, 9
and 11 significantly correlated with the GHQ-12
scores (P = 0.008, 0.016 and 0.004) with the coef-
ficient values being 0.18, 0.16 and 0.19, respec-
tively. A multivariate analysis was done to assess
the effect of age, DMFT score, Gl and Pl score on
OHRQoL. The results showed MT (P = 0.01) and Gl
score (P = 0.05) to be significant impacting factors
on OHRQoL (Table 6).

DISCUSSION
This study was performed to describe the OHRQoL in
an Indian adult population and to describe possible

factors that may have a bearing on the OHRQoL. It
was seen that the majority of the respondents
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reported no problems in the previous year on most
items of the OHIP-14. This may be explained by the
fact that nearly half of the respondents were below
35 years of age and people of the younger age group
are known to cite a low impact of oral health on the
quality of life.

Sufficient indications about the reliability and
validity of the OHIP-14 were obtained in this study.
Cronbach’s alpha values 0.5 to 0.7 are generally
considered to indicate sufficient reliability for an
instrument or scale to be used to make group com-
parisons; instruments or scales with coefficients
above 0.85 are considered reliable enough for indi-
vidual patient comparisons according to McDowell
and Newell (1996). The internal consistency of
OHIP-14 was assessed with Cronbach’s alpha and
an average interitem correlation for all OHIP-14
items and the seven subscales. The results of this
study showed that the OHIP-14 was very reliable with
an alpha value of 0.85. The high correlation between
the test-retest responses also pointed in this direc-
tion. The OHIP-14 scores were also found to be asso-
ciated with the oral health status indicating its
construct validity.

The perception of the OHRQoL has been shown in
previous studies by investigators such as Locker and
Miller (1994), Locker and Slade (1994), McGrath
et al (2003a, b), John et al (2004) and Steele
et al (2004) to be related to oral health status, espe-
cially the caries status. This association is especially
true for the ‘decayed’ and ‘missing’ aspect of caries.
A statistically significant correlation was observed
between the OHIP-14 scores and DMFT scores in
this study. The missing component of the DMFT
was found to be associated with most of the OHIP-
14 subscales. The results of the multivariate analy-
sis also pointed out the association between MT
and gingival bleeding and OHRQoL. Other authors
such as John et al (2004) and Steele et al (2004)
have reported similar results. Those patients who
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Gl Pl oxcAge

«FT «<DMFT

DT ocMT

xGHQ-12

Mean score

Table 4 Correlation between the OHIP-14 domains and the other variables

Subgroup

(SD)

0.01 —0.02

—0.06

=0.05

0.14 P

—0.09
0.03
-0.01
0.1
—0.07
—0.09
0.02
—0.06

0.20 P < 0.01

0.02
0.08
0.05
0.11
0.08
0.09
0.05
0.08

= 0.05

0.14 P

Py

N N =g

0.5

Functional limitation

Physical pain

0.21 P<0.01

0.04
0.11
0.07
-0.01
—0.01
0.09

0.14 P < 0.05

0.05
0.12
—0.08
0.01
0.01
0.06

0.17 P < 0.05

0.08
0.06
—0.09
—0.05
—0.02

0.27 P < 0.001

0.10

0.23 P<0.01

0.16 P < 0.05

0.9

Psychological discomfort
Physical disability

— 0.19 P< 0.01

0.22 P<0.01

0.18 P < 0.01

0.10
0.02

0.21 P<0.01
0.14 P
0.01

0.9 0.15 P < 0.05

Psychological disability
Social handicap

Handicap
Total OHIP score

0.05

0.02

0.24 P < 0.001 0.21 P<0.01

0.15 P < 0.05

11.8

GHQ-12: general health questionnaire-12; DT: decayed teeth; MT: missing teeth; FT: filled teeth; Gl: gingival index scores; Pl: plaque index scores; P < 0.05: Significant.
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reported high levels of dental anxiety had higher
OHIP-14 scores and these results were in agreement
with those of a previous study performed in the Uni-
ted Kingdom by McGrath and Bedi (2004). Females
perceived a higher sense of social handicap-and
handicap due to their oral status compared with
males. Although psychological well-being has been
studied as a factor, affecting the oral health related
to quality of life, it has been in mainly in the elderly
population and with emphasis on edentulous
patients and denture wearers.

Whereas the longer versions of the GHQ are nor-
mally considered multidimensional, the GHQ-12 is
often regarded as measuring only a single dimension
of psychological health. For example, Corti (1994)
analysed the GHQ-12 data in the British household
panel survey and maintained that the high Cron-
bach’s alpha value indicated the unidimensional
nature of this instrument. However, several authors
suggested that the GHQ-12 contained two or three
clinically meaningful factors. In a multi-centre study
carried out by Werneke et al (2000), although con-
siderable between-centre variation was found, the
final solution tended to have either two or three fac-
tors. Kalliath et al (2004) used confirmatory factor
analysis to compare various models and found that
Graetz’s three-factor model gave the best
goodness-offit. The three factors in the model
proposed by Graetz (1991) were found to be strongly
correlated with one another. Such strong correla-
tions suggested that, even if there were indeed three
different factors, in practice it is quite difficult to dif-
ferentiate between them. The study by French and
Tait (2004) demonstrated a strong correlation
between the factors that was difficult to discern. This
led the authors to recommend that it may be prudent
to use the overall score rather than over-interpret the
factors within the GHQ-12. As such, from a prag-
matic point of view it was considered acceptable to
use this instrument as a one-dimensional measure.

The results of this study showed that components
of the OHRQoL, such as functional limitation and
psychological disability were correlated with GHQ-
12 scores. Those with MT were found to have higher
GHQ-12 scores than those without. It was also
shown that there was an association between
GHQ-12 scores and perception of oral pain, inability
to relax and problems in inter-personal interactions.
Psychological distress was found to be associated
with a poor OHRQoL.

Previous studies by authors such as Ng and
Leung (2006) and Needleman et al (2004) have
reported on periodontal disease and its relationship
with OHRQoL. The author also found that the domain
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Social

handicap
mean (SD)

Functional

Table 5 Effects of variables on the OHIP-14 and the GHQ-12 scores

Variables

scores
(SD)

Handicap
mean (SD)

disability
mean (SD)

Psychological

0.8 (0.9
0.9 (1.0

disability

mean (SD)
0.9 (1.0)
0.9 (0.9)
0.31

Physical

Psychological
discomfort
mean (SD)

0.9 (1.1)

0.8 (1.0)

0.63

pain
1.6 (1.0)

1.8 (0.9)

Physical
0.22

limitation
mean (SD)
0.5 (0.8)
0.6 (0.8)

0.49

Absent
Present
P value
Absent

Decayed teeth

A~~~

A~~~ o~

A~ =~ o~

g 0.20
0.9 (1.0)
0.8 (1.0)
0.74

A~ -~ o~

0.5 (0.8)
0.6 (0.8)

0.28

Present
P value
Absent
Present
P value
Male

Missing teeth
Filled teeth

(4.9
(4.4)
(5.3

5.3)

0.47

16.1 (4.9)
16.4 (4
0.60

16.1 (4.8)

15.8
15.8

0.32
10.5 (8.4)

10.9 (7.8)
12.4 (8.9)
11.4 (7.1)
15.0 (10.0)

< 0.05 Sig

0.8 (0.7)
0.9 (1.0)

0.33
0.7 (0.8)

0.9 (0.9)
1.1(1.1)
0.05 Sig

0.9 (0.9)
0.9 (0.9)
0.67
0.8 (0.8)
0.8 (0.9)
1.3 (1.2)

< 0.05 Sig

0.8 (0.9)
0.9 (1.1)

-9)
0.71

1.6 (0.9)
1.8 (
0.25

0.6 (0.8)
0.5 (0.8)
0.29

2 (Highly anxious)

1 (Slightly anxious)
ANOVA P

0 (Not anxious)

P value

Female
gnificant; Sig: significant.

P < 0.05: Si

Sex
Anxiety

182

Table 6 Multivariate analysis to assess the effect of
variables on OHRQoL

Dependent df Mean F P value
variable square

Age 35 201.086 0.888 0.650

DT 35 4.348 0.795 0.786

MT 35 41.211 2.031 0.002 (Sig)
FT 35 7.735 0.897 0.636
DMFT 35 35.086 1.278 0.155

Gl score 35 0.249 1.752 0.051 (Sig)
Pl score 35 0.210 1.286 0.149

P < 0.05: Significant; Sig: significant.

of physical pain of the OHIP-14 was associated with
gingivitis, plaque levels and caries. Physical pain has
been cited as the most important factor affecting the
QoL by a majority of the respondents in this study.
This may be because a majority of Indians still visit
a clinician only for relief of pain as and when it
occurs. This may account for the strong association
between the domain of physical pain and many of
the clinical parameters.

It was observed that although statistically signifi-
cant associations were found between various
aspects of QoL and clinical oral health status in this
study, they were not very strong. A possible use of
subjective health status instruments is to predict
treatment need. However, according to authors such
as Leao and Sheiham (1996) and Locker and Joko-
vic (1996), at the present time, predictive validity
of the various available measures tried were found
to be weak. Whereas statistically significant associa-
tions between clinical indicators and subjective mea-
sures were found in these studies, the associations
were, at best, moderate to weak. Similar findings
were reported by Atchison and Dolan (1990) and
Locker and Slade (1994), who reported weak correla-
tion scores between clinical indices (e.g. caries and
periodontal pockets) and summary scores derived
from geriatric oral health assessment index and
OHIP, respectively. Locker and Jokovic (1996) sug-
gest that such findings should not be unexpected,
as health status measures were not derived specifi-
cally as predictive indices. They recommend that
health status measures should be used to comple-
ment objective needs assessment and may help
identify patients who are likely to benefit most from
dental treatment. Reisine and Locker (1995) sug-
gest that further research is required to help refine
use of health status measures for this purpose.

Some of the possible limitations of this study
were that a convenience sample of dental patients
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was used and it was possible that dental patients
would perceive a greater impact of their oral health
on their QoL compared with a non-patient. Another
possible limitation would be the response and social
desirability bias. This may be one of the reasons for
a high percentage of respondents scoring zero for
most of the OHIP-14 items.

The results of this study demonstrated a high
prevalence of oral diseases in the study population,
which, in turn, impacted their QoL. This study also
showed that psychological distress played an impor-
tant role in influencing OHRQoL, and was not limited
to the elderly or medically compromised populations,
but was also seen in younger populations.
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