
Concise report

The Canadian Systemic Sclerosis Oral Health
Study II: the relationship between oral and global
health-related quality of life in systemic sclerosis

Murray Baron1,2, Marie Hudson1,2, Solène Tatibouet3, Russell Steele3,4,
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Abstract

Objective. Both oral and global health-related quality of life (HRQoL) are markedly impaired in SSc. In this

study we aimed to determine the degree of association between oral HRQoL and global HRQoL in SSc.

Methods. Subjects were recruited from the Canadian Scleroderma Research Group registry. Global

HRQoL was measured using the Medical Outcomes Trust 36-item Short Form Health Survey (SF-36)

and oral HRQoL with the Oral Health Impact Profile (OHIP). The Medsger Disease Severity Score was

used to determine organ involvement. Multivariate regression models determined the independent asso-

ciation of the OHIP with the SF-36 after adjusting for confounders.

Results. This study included 156 SSc subjects. The majority (90%) were women, with a mean age of 56

years, mean disease duration 13.8 years (S.D. 8.5) and 29% of the subjects had dcSSc. Mean total OHIP

score was 40.8 (S.D. 32.4). Mean SF-36 mental component summary (MCS) score was 49.7 (S.D. 11.1) and

physical component summary (PCS) score was 37.0 (S.D. 10.7). In adjusted analyses, the total OHIP score

was significantly associated with the SF-36 MCS and PCS, accounting for 9.7% and 5.6% of their

respective variances. Measures of disease severity were not related to OHIP score.

Conclusion. Oral HRQoL in SSc is independently associated with global HRQoL. Oral HRQoL, however, is

not related to physician-assessed disease severity. This suggests that physicians may be disregarding

issues related to oral health. HRQoL is an additional dimension of HRQoL not captured by generic

instruments such as the SF-36.
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Introduction

SSc is a multisystem disease in which functional impair-

ment and work disability are common. Oral manifestations

of SSc include microstomia (decreased oral aperture and

opening), xerostomia (dry mouth), caries, gingival reces-

sion, periodontal disease and bone resorption of the man-

dible, sometimes leading to fractures. Instruments have

been developed to assess oral health-related quality of

life (HRQoL) or that portion of a person’s sense of well-

being that may be diminished specifically by problems

resulting from poor oral health [1]. We have recently

demonstrated, using the Oral Health Impact Profile [1], a

well-validated instrument, that oral HRQoL is markedly

impaired in SSc compared with controls [2]. Although

oral HRQoL has been previously studied in SSc [3, 4], to

our knowledge, ours is the first study to compare oral

HRQoL in SSc with a control population.

Global HRQoL is significantly impaired in SSc. There is

some evidence from studies in non-SSc subjects that oral

HRQoL is associated with global HRQoL [5]. We hypothe-

sized that in SSc oral HRQoL would be significantly asso-

ciated with global HRQoL. The purpose of this study was

therefore to determine the relationship between oral

HRQoL, measured using the OHIP, and global HRQoL in

SSc measured using the Medical Outcomes Trust 36-item

Short Form health Survey (SF-36) mental (MCS) and

physical (PCS) component summary scores, beyond

sociodemographic and disease variables known to ac-

count for impaired HRQoL in SSc.

Patients and methods

Study design and subjects

This multisite, cross-sectional study was conducted

between 2008 and 2011. The research ethics board

of each site approved the study and all study subjects

provided informed consent in compliance with the

Helsinki Declaration. All SSc patients were enrolled in

the Canadian Scleroderma Research Group (CSRG) regis-

try, had a diagnosis of SSc confirmed by a recruiting

rheumatologist and were 518 years of age. Details of

the recruitment methods are reported elsewhere [2].

Demographics and disease variables

Information regarding sex, age, ethnicity, post-secondary

education and smoking status was obtained by patient

self-report. SSc disease duration was determined as the

time from the onset of the first non-RP manifestation. Skin

involvement was assessed using the modified Rodnan

skin score (mRSS), ranging from 0 to 51 [6]. lcSSc was

defined as skin involvement distal to the elbows and

knees with or without face involvement and dcSSc was

defined as skin involvement proximal to the elbows and

knees, with or without truncal involvement [7]. Overall dis-

ease severity was assessed by physician global assess-

ment, using a 0�10 numerical rating scale. The Medsger

Disease Severity Score was used to determine severity of

organ involvement [8]. In this scale, a severity score

ranging from 0 (normal) to 4 (end stage) is generated for

each of nine organ systems.

Measures of global HRQoL

Global HRQoL was measured using the SF-36, a widely

used and evaluated health outcomes measure. It consists

of eight domains, which can be scored separately, with

scores ranging from 0 (the worst health state) to 100 (the

best health state). Domain scores can also be summar-

ized into MCS and PCS scores. Version 2 of the SF-36,

which has been shown to be responsive to change in SSc

[9], was used.

Measures of oral HRQoL

Oral HRQoL was measured using the OHIP [1], which con-

sists of 49 questions on the frequency of adverse oral

conditions such as toothache, mouth pain, difficulty

chewing or pronouncing words and discomfort related

to appearance. Respondents indicate on a 5-point scale

how frequently they experience each problem in their daily

life. Response categories were coded using the following

scale: 4, very often; 3, fairly often; 2, occasionally; 1,

hardly ever; 0, never or not applicable. The items can be

organized into seven subscales: functional limitation,

physical pain, psychological discomfort, physical disabil-

ity, social disability and handicap [1]. Additive scoring of

the OHIP ranging from 0 to 196, with higher scores indi-

cating worse oral HRQoL, was used in this study [1].

Statistical analysis

Associations between sociodemographic characteristics,

disease variables and OHIP scores and between the

SF-36 MCS and SF-36 PCS and total OHIP score were

assessed using Spearman’s correlation coefficients

for continuous variables and Student’s t-test or

Mann�Whitney U test for binary variables, as appropriate.

Hierarchical multivariate linear regression models were

used to determine the independent association of total

OHIP score and each OHIP subscale with the SF-36

PCS and SF-36 MCS, after adjusting for age, sex, ethni-

city (white vs non-white), education (more than high

school vs high school or less), disease duration and dis-

ease severity (using the physician global assessment of

severity). We repeated these models using study site as

random effect and no differences in parameter estimates

were found. All statistical analyses were performed with

SAS 9.2 (SAS Institute, Cary, NC, USA). P-values< 0.05

were considered as significant.

Results

Study subjects

Among the 163 SSc subjects who participated in the first

study [2], we report here the results of the 156 subjects

who had no missing data for any of the variables used for

the current analysis. The 156 SSc subjects included in this

study were compared with the 1221 non-participating

CSRG subjects (Table 1). Study participants had longer

disease duration [13.8 years (S.D. 8.5) vs 10.7 (S.D. 9.6),
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P< 0.001], lower general and peripheral vascular disease

severity scores [0.5 (S.D. 0.7) vs 0.9 (S.D. 1.2), P = 0.002,

and 1.3 (S.D. 1.2) vs 1.6 (S.D. 1.3, P = 0.002, respectively]

and higher gastrointestinal tract disease severity scores

[2.1 (S.D. 0.7) vs 1.9 (S.D. 0.8), P = 0.018] compared with

non-participating subjects.

Baseline characteristics

The majority of the study subjects (90%) were women,

mean age 56 years (S.D. 11), 92% were white and 50%

had more than high school education (Table 1). Twenty-

nine per cent had dcSSc. The mean score on the SF-36

MCS was 49.7 (S.D. 11.1) and on the SF-36 PCS was 37.0

(S.D. 10.7). The mean total OHIP score (range 0�196) was

40.8 (S.D. 32.4) (Table 2). The total OHIP score was 37.5

in subjects with dcSSc vs 41.4 in those with lcSSc

(P = 0.623).

Bivariate associations

The total OHIP score had a negative association with SF-

36 MCS (r =�0.30, P< 0.001) and SF-36 PCS (r =�0.29,

P< 0.001) scores, indicating that worse oral HRQoL was

associated with worse overall HRQoL. All of the OHIP

subscale scores were also negatively correlated with the

SF-36 MCS and PCS scores. As expected, the OHIP was

related to smoking (P = 0.012). However, we found no re-

lationship between any of the disease variables (dcSSc,

disease duration, mRSS, physician global assessment of

severity, Medsger disease severity score) and the total

OHIP score.

Hierarchical multivariate regression models

In adjusted analyses (Table 2), the total OHIP score had a

statistically significant association with both the SF-36

MCS and the SF36-PCS after adjustment for possible

confounding variables (P< 0.001 and P = 0.002, respect-

ively). Inclusion of the total OHIP score into the model

accounted for 9.7% of the variance of the SF-36 MCS

and 5.6% of the variance of the SF-36 PCS.

In separate multivariate analyses of the relationship be-

tween each OHIP subscale and both the SF-36 PCS and

SF36-MCS, all subscales of the OHIP were significantly

associated with a decrease in both the MCS and PCS

except social disability, which was not associated with

the PCS.

Sensitivity analysis

To confirm the robustness of the findings obtained by

hierarchical regressions, we also conducted multivariate

linear regressions replacing the physician global assess-

ment of severity with the nine Medsger disease severity

subscales. These analyses confirmed the relationships

between the total OHIP score and the SF-36 MCS and

SF36-PCS (data not shown).

TABLE 1 Baseline characteristics of SSc study subjects and comparison with non-participating SSc subjects in the

CSRG cohort

SSc patients (n = 156) CSRG (n = 1221)
P-valueMean (S.D.) Mean (S.D.)

Sociodemographic variables

Female, n (%) 141 (90.4) 1047 (85.8) 0.113
White, n (%) 144 (92.3) 1006 (89.2) 0.232

Current smoker, n (%) 15 (9.6) 168 (14.9) 0.077

Education (>high school), n (%) 78 (50.0) 535 (47.7) 0.587

Age, mean (S.D.), years 56.1 (10.7) 55.8 (12.4) 0.683
Disease variables

dcSSc, n (%) 39 (28.5) 432 (35.9) 0.084

Disease duration, mean (S.D.), years 13.8 (8.5) 10.7 (9.6) <0.001
mRSS (range 0�51), mean (S.D.) 8.4 (8.6) 9.7 (9.5) 0.074

Physician global assessment of severity (range 0�10), mean (S.D.) 2.9 (2.2) 2.8 (2.3) 0.297

Disease severity score (range 0�4), mean (S.D.)

General 0.5 (0.7) 0.9 (1.2) 0.002
Gastrointestinal tract 2.1 (0.7) 1.9 (0.8) 0.018
Heart 0.5 (1) 0.5 (1) 0.604

Joint/tendon 0.7 (1.1) 0.7 (1.2) 0.774

Kidney 0 (0.1) 0.1 (0.6) 0.054
Lung 1.3 (1.2) 1.3 (1.1) 0.513

Muscle 0.2 (0.5) 0.3 (0.8) 0.217

Peripheral vascular 1.3 (1.2) 1.6 (1.3) 0.002
Skin 1.1 (0.7) 1.2 (0.7) 0.152

SF-36 MCS, mean (S.D.) 49.7 (11.1) 48.5 (12.4) 0.410

SF-36 PCS, mean (S.D.) 37 (10.7) 36.4 (9.3) 0.458

Significant P-values are highlighted in bold. CSRG: Canadian Scleroderma Research Group; MCS: mental component sum-

mary; mRSS: modified Rodnan skin score; PCS: physical component summary; SF-36: 36-item Short Form Health Survey.
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Discussion

We have previously shown in a study of 163 SSc patients

compared with 231 controls that oral HRQoL was sub-

stantially reduced in SSc patients compared with controls

(mean OHIP score: SSc, 41.6; controls, 26.7) [2]. In the

current study we found that OHIP scores were associated

with the SF-36 MCS and PCS and, after adjusting for pos-

sible confounders, predicted 9.7% and 5.6% of the vari-

ance of the MCS and PCS scores, respectively. One

previous study of oral HRQoL in SSc assessed the

association between the Mouth Handicap in Systemic

Sclerosis (MHISS) scale with global HRQoL in 40 subjects

and did not find any association between the two [4], per-

haps because of the smaller sample size and a different

measure of oral HRQoL.

Oral disorders may impact daily living through work

loss, reduction in social interaction, disruption of family

life and dietary restriction. Consequently, subjective oral

health status indicators have been developed to capture

the effects of oral disease on quality of life. The OHIP [1],

one of these measures, has excellent measurement prop-

erties, is sensitive to change and is available in several

languages [10]. Scores show small to moderate correl-

ations with a wide range of traditional clinical indicators

and self-perceived oral conditions, such as xerostomia

[11], caries [12], periodontal disease [13] and number of

missing teeth [14]. Thus, although it has not yet been

compared with the MHISS, a recently developed [4] spe-

cific SSc oral HRQoL measure, there is strong rationale to

use it in SSc. On the other hand, the OHIP has not been

specifically validated in SSc. It may have been preferable

to use an SSc-specific instrument in our study, but it was

not available when we started to collect our data. Also, it

has not been validated in any other oral conditions and

thus using it in normal controls, as we were required to do

in the initial controlled study [2], may have been question-

able. The fact that in our first report [2] we found a large

difference in OHIP scores between SSc subjects and

controls along with significant differences in saliva pro-

duction, oral aperture, number of missing teeth and

extent of periodontal disease suggests that the OHIP is

also a valid measure of oral HRQoL in this population.

There is some evidence from non-SSc studies that oral

HRQoL is associated with global HRQoL. This issue was

systematically reviewed in 2006 [5]. Four of seven studies

reviewed showed significant associations between oral

health status and global HRQoL. A search of more

recent literature published after 2004 identified a few add-

itional studies that demonstrated an association between

oral and global HRQoL [15, 16].

The observation that certain disease parameters such

as the physician global assessment of disease severity

and several of the Medsger disease severity scales are

related to the SF-36 but not to OHIP scores lends support

to the concept that those aspects of the disease that

we have chosen to assess either semi-quantitatively

(Medsger scales) or subjectively (physician global assess-

ments) do not include oral issues that are important to the

patient in terms of quality of life. It also suggests that oral

HRQoL may represent an additional dimension of HRQoL

that is not captured by traditional HRQoL measures such

as the SF-36. This is supported by the fact that despite the

association between measures of oral HRQoL and global

HRQoL in other non-SSc studies, the OHIP has

been found to be a better instrument than the SF-36 for

its ability to discriminate between various oral health

states [15, 17].

This study is not without limitations. First, the cross-

sectional design of the study precludes determination of

causality. Indeed, it is possible that an underlying con-

struct, such as depression, may lead to worse self-

report on multiple measures, including both the OHIP

and the SF-36. Second, our study subjects had long dis-

ease duration and more than two-thirds had lcSSc. Our

findings are thus generalizable only within the sampling

frame of this study. Also, as mentioned above, the OHIP

has not been validated specifically in SSc.

TABLE 2 Linear regression analysis showing the relationship between OHIP and SF-36 MCS and PCS scores

MCS PCS

b 95% CI P-value b 95% CI P-value

Age, years 0.14 �0.04, 0.32 0.125 �0.18 �0.35, �0.01 0.036
Female vs male �0.91 �6.69, 4.88 0.757 �0.46 �6.01, 5.09 0.870

White 1.42 �5.22, 8.06 0.673 6.42 0.05, 12.78 0.048
Education (>high school) 3.14 �0.33, 6.61 0.075 0.30 �3.03, 3.62 0.859

Current smoker �3.84 �9.77, 2.08 0.202 �2.91 �8.59, 2.77 0.313

Disease duration, years �0.04 �0.25, 0.16 0.681 �0.09 �0.28, 0.11 0.376

Mean physician global assessment of
severity (range 0�10)

�0.23 �1.02, 0.56 0.568 �0.89 �1.64, �0.13 0.021

Total OHIP score �0.11 �0.16, �0.06 <0.001 �0.08 �0.13, �0.03 0.002

Significant P-values are highlighted in bold. For MCS, R2 model = 16.6%, total OHIP score accounted for 9.7% of the total R2.

For PCS, R2 model = 16.5%, total OHIP score accounted for 5.6% of the total R2. Significant P-values are highlighted in bold.

MCS: mental component summary; OHIP: Oral Health Impact Profile; PCS: physical component summary; SF-36: 36-item

Short Form Health Survey.
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The strengths of this study include the large, multisite

sample of SSc subjects, the assessment of both oral and

global HRQoL at the same time, the concurrent assess-

ment and adjustment for disease characteristics such as

severity and the robust statistical analysis, making it the

most definitive study of oral HRQoL in SSc to date.

In summary, we found that oral HRQoL in SSc, mea-

sured with the OHIP, was independently associated with

global HRQoL. However, oral HRQoL was not related to

various measures of disease severity. This suggests that

physicians, in their assessment of global disease severity

in SSc, are disregarding issues related to oral health.

Given the impact of poor oral health on HRQoL, phys-

icians caring for SSc patients should pay more attention

to oral health, as has been previously suggested [18], as

interventions to improve oral health in SSc have the po-

tential to improve overall HRQoL [19, 20].

Rheumatology key messages

. Oral health-related quality of life (HRQoL) and
global health-related quality of life are impaired in
SSc.

. There is a significant association between oral
HRQoL and global HRQoL in SSc.

. Oral HRQoL is not captured by physician assess-
ment of disease severity in SSc.
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