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Original scientific article

Objectives: To investigate the correlation between the four dimensions of Oral Health-Related Quality of Life 
(OHRQoL) and Health-Related Quality of Life (HRQoL) constructs in a dental patient population.

Methods: A cross-sectional study carried out at HealthPartners, Minnesota, USA. This study is a secondary 
data analysis of available adult dental patients’ data. The instruments used to assess the OHRQoL and HRQoL 
constructs were the Oral Health Impact Profile–version with 49 items (OHIP-49) and Patient-Reported Outcome 
Measures Information System (PROMIS) measures v.1.1 Global Health instruments Patient Reported Outcome 
Measures (PROMs), respectively. We used Structural Equation Modeling to determine the correlation between 
OHRQoL and HRQoL.

Results: Two thousand and seventy-six dental patients participated in the study. OHRQoL and HRQoL scores 
correlated with 0.56 (95%CI:0.52-0.60). The OHRQoL and Physical Health dimension of HRQoL correlated with 
0.55 (95%CI:0.51-0.59). The OHRQoL and Mental Health dimension of HRQoL correlated with 0.51 (95%CI:0.47-
0.55). When adjusted for age, gender, and depression, the correlation coefficients changed only slightly and 
resulted in 0.52 between OHRQoL and HRQoL Physical Health, and 0.47 between OHRQoL and HRQoL Mental 
Health. Model fit statistics for all analyses were adequate and indicated a good fit.

Conclusions: OHRQoL and HRQoL overlap greatly. For dental practitioners, the OHRQoL score is informative 
for their patients’ general health status and vice versa. Study results indicate that effective therapeutic 
interventions by dentists improve patients’ OHRQoL as well as HRQoL.

Namen: Določiti korelacijo med štirimi dimenzijami konstrukta z oralnim zdravjem povezana kakovost življenja 
(ang. Oral Health-Related Quality of Life ali krajše OHRQoL) in konstruktom z zdravjem povezana kakovost 
življenja (ang. Health-Related Quality of Life ali krajše HRQoL) pri zobozdravstvenih pacientih.

Metode: Podatki zobozdravstvenih pacientov so bili v tej presečni raziskavi pridobljeni s klinike HealthPartners, 
Minnesota, ZDA. Ta študija je sekundarna analiza podatkov o razpoložljivih podatkih o zobozdravnikih za 
odrasle. Za oceno konstruktov OHRQoL in HRQoL sta bila uporabljena instrumenta Oral Health Impact Profile, 
ki sestoji iz 49 vprašanj (OHIP-49) in Patient-Reported Outcome Measures Information System (PROMIS) v.1.1 
Global Health. Korelacija med konstruktoma je bila izračunana na podlagi modeliranja strukturnih enačb.

Rezultati: V raziskavo je bilo vključenih 2.076 zobozdravstvenih pacientov. Korelacijski koeficient med 
konstruktoma OHRQoL in HRQoL je znašal 0,56 (95 % CI:0,51–0,59). Korelacijski koeficient med oceno telesnega 
zdravja po OHRQoL in HRQoL (ang. HRQoL Physical Health) je znašal 0,55 (95 % CI:0,51–0,59). Korelacijski 
koeficient med oceno duševnega zdravja OHRQoL in HRQoL (ang. HRQoL Mental Health) je znašal 0,51 (95 % 
CI:0,47–0,55). Ob upoštevanju motečih dejavnikov, kot so starost, spol in depresija, je korelacijski koeficient 
med OHRQoL in telesnim zdravjem znašal 0,52 ter med OHRQoL in duševnim zdravjem 0,47. Pokazatelji stopnje 
prileganja modelov so bili ustrezni in so pokazali dobro prileganje.

Zaključek: Konstrukta OHRQoL in HRQoL se zelo prekrivata. Zobozdravstveni delavci lahko na osnovi pacientove 
ocene OHRQoL pridobijo tudi koristne informacije o njihovem sistemskem zdravju, drugi zdravstveni delavci 
pa informacije o njihovem oralnem zdravju. Rezultati raziskave dokazujejo, da učinkovito zobozdravniško 
zdravljenje ne izboljša samo pacientove z oralnim zdravjem povezane kakovosti življenja, ampak tudi s 
sistemskim zdravjem povezano kakovost življenja. 
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1 INTRODUCTION

Environmental, behavioral, and personal factors influence 
both oral and general health, and oral health is also 
considered a “window” to overall health (1, 2). The 
overlap between oral health and general health can be 
assessed with the constructs Oral Health-Related Quality 
of Life (OHRQoL) (3,4) and Health-Related Quality of Life 
(HRQoL) (5,6), respectively, that is, how much OHRQoL 
data could explain HRQoL, and vice versa (1, 2, 7). Knowing 
the magnitude of the OHRQOL-HRQOL relationship would 
enable a more patient-centered treatment approach for 
patients in general and dental patients, specifically.

Studies have shown different magnitudes of the association 
between OHRQoL and HRQoL. In one cohort of first-year 
students, it was found that OHRQoL and HRQoL have 
various determinants suggesting that these two constructs 
are unrelated in this healthy population (8). In contrast, 
two studies using two patient-reported outcome measures 
(PROMs), specifically Oral Health Impact Profile (OHIP) 
and Short Form Survey (SF) in German dental patients, 
identified a high correlation between OHRQoL and HRQoL 
(9, 10). Zimmer et al. derived a correlation between OHIP-
14 and SF-12 scores of 0.31-0.32 (9), while Reissmann et 
al. reported a slightly higher correlation of 0.40 between 
OHIP-49 and SF-36 scores (10). Ranfl and Zeletel-Kragelj 
assessed the association between self-rated dentate status 
and self-rated general health and concluded that poor 
self-rated health was associated with a higher number of 
self-reported missing teeth (11).

Single-item or multi-item PROMs can theoretically 
measure both constructs, but the number of items also 
influences the reliability, validity, and overall precision 
of measurement. HRQoL PROMs designed for medical 
conditions, e.g. dyspnea (12), are used for evaluation of 
how disease impacts patients HRQoL (13, 14). The Patient-
Reported Outcomes Measurement Information System 
(PROMIS) provides such PROMs (15). With more than 300 
individual PROMIS PROMs, it is possible to comprehensively 
evaluate physical, mental, and social health components 
in general and patient populations (15).

Several theoretical models exist that aim to explain the 
OHRQoL construct (16).  A new four-dimensional  OHRQoL 
structure was proposed in 2014 (17, 18), providing dentists 
and researchers with a solid theoretical background for 
the development of measures for OHRQoL assessment (17–
21).  It was also demonstrated that this four-dimensional 
OHRQoL structure could be measured with the most 
extensively applied dental PROMs (22,23), i.e. longer 
and shorter OHIP versions (24–28), which assess the 
patient’s self-perception of oral health. Investigation of 
the measurement precision of different OHIP versions has 
provided evidence that even the ultra-short OHIP version, 
i.e. OHIP-5 (28), precisely measures all four dimensions 
(29).

The aim of this study was to identify the magnitude of 
overlap between oral health and general health. Thus the 
objective of this study was to investigate the correlation 
between the four-dimensional OHRQoL and HRQoL 
constructs in a dental patient population.

2 METHODS

2.1 Study Subjects and Data Collection

Adult dental patients’ data came from a cross-sectional 
study carried out at HealthPartners (HP), Minnesota, USA. 
Our study is a secondary data analysis of available data. 
A consecutive sample of English and Spanish-speaking 
dental patients was targeted to recruit 2,000 patients. 
Study participants were patients attending HP dental 
clinics for dental interventions or follow-ups and having 
40% or less missing information (N=2,076, response rate 
55%) about their OHRQoL or HRQoL as measured with 
the 49-item OHIP and the PROMIS v.1.1 Adult Global 
Health, respectively. Patients were asked to complete a 
printed battery of self-administered PROMs and informed 
consent at home. Data were collected from July 2014 to 
April 2016. The study was reviewed and approved by the 
Institutional Review Board of the HealthPartners Institute 
(Study Number A11-136).

2.2 Patient Reported Outcome Measures and Items 
Included in Structural Equation Modeling

A battery of PROMs about broad self-perceived oral and 
general health indicators, more specifically, Oral Health 
Impact Profile version with 49 items (OHIP-49) (24) and 
PROMIS v.1.1 Adult Global Health (30), were administered 
to each participant. Both instruments were developed in 
English and thoroughly psychometrically tested in  English 
(15, 24) and Spanish language versions (31, 32).

2.2.1 Oral Health Impact Profile Questionnaire

The OHIP-49 questionnaire is based on five response 
options, where “0” indicates the absence of any problem, 
while higher OHIP scores represent more impaired 
patients’ OHRQoL (24). OHIP-49 summary scores range 
from zero to 196. To give the construct OHRQoL the same 
direction in comparison to the construct HRQoL regarding 
their correlation estimation, we reversely coded OHIP 
items so that higher summary scores represented better 
OHRQoL. With reversely coded OHIP items, a positive 
correlation between OHRQoL and HRQoL scales indicated 
that better OHRQoL is associated with better HRQoL.

We characterized the OHIP summary scores based on the 
four dimensions of OHRQoL (17, 18), i.e., Oral Function, 
Orofacial Pain, Orofacial Appearance, and Psychosocial 
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Impact, which are composed of ten, seven, six, and 18 
OHIP items, respectively, and derived from the 41 OHIP 
items that were identified in the previous exploratory (17) 
and confirmatory factor analyses (CFA) (18) when OHIP-49 
structure was thoroughly investigated.

2.2.2 Patient Reported Outcome Measurement 
Information System v.1.1 – Global Health Questionnaire

PROMIS v.1.1 – Global Health questionnaire (12, 30) 
measures self-reported general health with ten items. 
The instrument is composed of two components or 
dimensions, namely Physical Health and Mental Health. 
Each component comprises four items. The remaining two 
items assess overall HRQoL. The values of the response to 
each question for a given respondent are summed. The 
PROMIS v.1.1 – Global Health PROM was recently addressed 
as “a retired” measure (30). For this reason, we converted 
the scores from PROMIS v.1.1 – Global Health PROM into 
the latest PROMIS v.1.2 Global Health.

2.2.3 Patient Reported Outcome Measurement 
Information System v.1.0 Emotional Distress - 
Depression Questionnaire

The PROMIS v.1.0 Emotional Distress - Depression 
questionnaire (33) measures the level of depression by 
evaluating self-reported negative mood, views of self, and 
social cognition. It consists of 28 items with five response 
options. In this study, a higher depression score indicated 
more severe depression. The score range is 28 to 140, and 
the higher score represents more severe depression.

2.3 Statistical Analysis

We performed all statistical analyses with Mplus Statistical 
Software, version 8 (Muthén & Muthén, Los Angeles, CA, 
USA). This software uses by default a Full Information 
Maximum Likelihood (FIML) (34) estimation approach 
to handle missing values. Study subjects who did not 
complete 40% or more of the 46 non-dental items of OHIP-
49, PROMIS v.1.1 Global Health, and v.1.0 Emotional Distress 
- Depression were excluded from the study. Ninety-eight 
percent of patients in the analysis sample were missing 
less than 5% of 46 OHIP items, and 96% were missing less 
than 5% of the ten global health items. For the Depression 
score, the average item score from non-missing responses 
was imputed for these patients missing less than 40% of 
items; 93% of patients were not missing any Depression 
items, and 97% were missing less than 5% of 28 Depression 
items.

We analyzed the following three models with Structural 
Equation Modeling (SEM) methodology.

Model 1: We measured HRQoL with the two HRQoL factors, 
i.e., Physical Health and Mental Health. In this model, 
only the Physical and Mental Health of HRQoL were used 
because PROMIS documentation does not indicate a global 
HRQoL factor that combines the two HRQoL factors.

We measured OHRQoL with four first-order factors, i.e., 
the dimensions of OHRQoL. We introduced a second-order 
OHRQoL factor comprising the four first-order factors. We 
determined two correlation coefficients for the HRQoL-
OHRQoL association: one for HRQoL Physical Health – 
OHRQoL and one for HRQoL Mental Health – OHRQoL.

Model 2: Even if the PROMIS authors do not suggest 
forming a global factor for PROMIS v.1.1 Global Health 
PROM, we added a second-order global HRQoL factor in 
Model 2 because we wanted to derive a single correlation 
coefficient characterizing the association between 
OHRQoL and HRQoL constructs. Model 2 is otherwise 
identical to Model 1.

Model 3: To be comparable with previous analysis (10), 
three independent variables, i.e. age, gender, and level 
of depression, were included in Path Analysis (35). Age 
and gender were self-reported by the patients. This 
model allows us to compute the association between 
OHRQoL and HRQoL controlled for potential confounders. 
We first approached the path analysis model by adding 
the three independent variables to Model 2. However, 
we encountered problems fitting the second model, and 
have, therefore, added the three independents to Model 
1 composed of one global OHRQoL factor and two HRQoL 
Physical and Mental Health factors, which we regressed 
upon patients’ age, gender, and depression score.

SEM-based second-order confirmatory factor analysis 
was used to test the model fit scale of OHIP and both 
PROMIS PROMs and to assess correlations between the 
global OHRQoL factor and its four dimensions with HRQoL 
Physical and Mental Health dimensions. In addition, 
correlation coefficients between OHRQoL dimensions were 
also estimated from the SEM second-order confirmatory 
factor analysis model.

Two model fit indices that account for model complexity 
are the Comparative Fit Index (CFI) and Tucker-Lewis 
Index (TLI). For both indices, an index value higher than 
0.95 indicates a good fit of the model to the data. The 
Root Mean Square Error of Approximation (RMSEA) of less 
than 0.08 indicates a good fit (36). More recently, RMSEA 
(37) of less than 0.06 or a stringent upper limit of 0.07 is 
the current consensus for a good fit (38). The Weighted 
Root-Mean-Square Residual (WRMR) uses a variance-
weighted approach (39). The WRMR statistic of less than 
1.0 indicates a good fit. We judged the magnitude of 
correlation coefficients according to Cohen (40), where 
the effect size of 0.1 is considered small, 0.3 medium, 
and 0.5 large.
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3 RESULTS

3.1 Demographic and Clinical Characteristics

In total, 2,076 dental patients completed OHIP and PROMIS 
v.1.1 Global Health PROMs (Table 1). Patients had a mean 
age of 54.7 (16.2) years. The number of patients who also 
completed PROMIS v.1.0 Emotional Distress - Depression 
was 2,049 dental patients (mean age (SD): 54.8 (16.2)), of 
which 1,239 were females (59.7%).

Table 1.

Figure 1.

Dental patients’ demographic and clinical 
characteristics.

Structural equation modeling confirmatory factor 
analysis for correlations of one second-ordered global 
OHRQoL measure (OHIP-49) and two first-ordered 
HRQoL measures (PROMIS v.1.1 Global Health). 

Legend: SD=standard deviation; OHIP=Oral Health Impact 
Profile; PROMIS=Patient-Reported Outcomes Information System

Note: Circles reflect latent constructs, and rectangles represent 
measured variables.

 
59.7

54.7 (16.2)

84.5
15.5

12.3
87.7

6.5
24.1
35.2
25.6
8.5

10.3
36.8
38.4
13.0 
1.3

32.0 (32.3)
7.7   (9.4)
3.4   (3.7)

6.4   (7.6)
6.0   (5.7)
6.9   (7.0)
7.8   (12.0)

15.3 (2.9)
15.1 (3.0)

Demographics
   Gender (female)
   Age (years)

Language
   English
   Spanish

Ethnicity
   Hispanic or Latino
   Unknown

Self-reported oral health
   Excellent
   Very good
   Good
   Moderate
   Poor

Self-reported general health
   Excellent
   Very good
   Good
   Moderate
   Poor

OHIP summary scores
   OHIP-49
   OHIP-14
   OHIP-5

OHIP-49 dimensional scores
   Oral Function
   Orofacial Pain
   Orofacial Appearance
   Psychosocial Impact

PROMIS v.1.1 Global Health 
dimensional scores
   Physical Health
   Mental Health 

mean (SD) or %Dental patients (n=2,076)

3.2 Model 1

For this model, all correlation coefficients displayed 
in Table 4 were positive and significant (p<0.05). The 
correlation between the OHRQoL score and the two HRQoL 
scores was “large,” as reported by Cohen, i.e. 0.55 and 
0.51 for Physical Health and Mental Health, respectively 
(Figure 1, Table 2).

The two HRQoL factors, i.e. Physical and Mental Health, 
correlated almost perfectly (r=0.98). All four first-order 
OHRQoL scores correlated very strongly to almost perfectly 
with the second-order OHRQoL score (r=0.81-0.98). The 
four first-order OHRQoL scores strongly correlated with 
each other (r=0.67-0.81).
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Figure 2. Structural Equation Modeling Path Analysis for 
correlations of one second-ordered global OHRQoL 
measure (OHIP-49) and two first-ordered HRQoL 
measures (PROMIS v.1.1 Global Health). 

Note: Circles reflect latent constructs, and rectangles represent 
measured variables.

Table 2.

Table 3.

Model 1 estimated correlation matrix for first and second-order OHRQoL and HRQoL factors from structural equation 
modeling confirmatory factor analysis.

Model Fit Indices of Model 1, Model 2, and Model 3.

Note: The highlighted correlations are the only correlations that are specified by Model 1. All other correlations between all latent 
variables and dimensions were generated but were not specified by the model.

Note: The highlighted correlations are the only correlations that are specified by Model 1. All other correlations between all latent 
variables and dimensions were generated but were not specified by the model.

1.00

0.89

0.55

0.45

0.49

0.46

0.54

 

1.00

0.51

0.41

0.45

0.42

0.50

 

1.00

0.81

0.88

0.83

0.98

 

1.00

0.72

0.67

0.79

 

1.00

0.73

0.86

0.96

0.95

0.06  
(95%CI:0.063-0.065)

3.14

 

1.00

0.81

0.96

0.95

0.06 
(95%CI:0.063-0.065)

3.14

 

1.00

0.94

0.94

0.06 
(95%CI:0.061-0.063)

3.16

Physical Health

Mental Health

OHRQoL

Oral Function

Orofacial Appearance

Orofacial Pain

Psychosocial Impact

Comparative Fit Index (CFI)

Tucker-Lewis Index (TLI)

Standardized Root Mean 
Square Residual (RMSEA)

Weighted Root Mean Square 
Residual (WRMR)

Physical
Health

Mental
Health

OHRQoL Oral
Function

Orofacial 
Appearance

Model 1

Orofacial
Pain

Model 2

Index value

Psychosocial
Impact

Model 3

Factors

Model Fit Indices

The proportion of variance in the Physical and Mental 
Health of HRQoL explained by OHRQoL was R2 for Physical 
Health of HRQoL and equaled 0.30. The R2 for the Mental 
Health of HRQoL equaled 0.26. We present the Model Fit 
statistics for Model 1 in Table 3.

3.3 Model 2

Compared to Model 1, Model 2 contains an overall HRQoL 
factor (Figure 2).
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In this model, HRQoL and OHRQoL are represented by 
their two or four dimensions, respectively. We present 
the model fit statistics for Model 2 in Table 3. The added 
level of complexity with a second-order global HRQoL 
factor did not alter the exactness of the model fit. In line 
with Cohen’s r guidelines, the correlation of 0.56 between 
OHRQoL and HRQoL scores was “large.” All correlation 
coefficients for Model 2 are displayed in Table 4.

Table 4. Estimated correlation matrix for first and second-order factors from structural equation modeling confirmatory factor 
analysis for Model 2.

Note: The highlighted correlations are the only correlations that are specified by Model 2. All other correlations between all latent 
variables and dimensions were generated but were not specified by the model.

1.00

0.98

0.90

0.56

0.46

0.50

0.47

0.55

 

1.00

0.89

0.55

0.45

0.49

0.46

0.54

 

1.00

0.51

0.41

0.45

0.42

0.50

 

1.00

0.81

0.88

0.83

0.98

 

1.00

0.72

0.67

0.79

 

1.00

0.73

0.86

 

1.00

0.81

 

1.00

HRQoL

Physical Health

Mental Health

OHRQoL

Oral Function

Orofacial Appearance

Orofacial Pain

Psychosocial Impact

HRQoL Physical
Health

Mental
Health

OHRQoL Oral
Function

Orofacial 
Appearance

Orofacial 
Pain

Psychosocial 
Impact

Factors

3.4 Model 3

The SEM path model was specified for Model 2 with the 
global HRQoL and OHRQoL second-order factors regressed 
on the patients’ age, gender, and depression score. The 
strong correlation between Physical Health and global 
HRQoL (0.98 in Model 2) resulted in linear dependency 
between these two factors when we included additional 
variables in the model. Therefore, we used the model 
conceptualizing HRQoL with two factors and OHRQoL with 
four factors, and an overall OHRQoL factor (Figure 3).

We presented the Model Fit statistics in Table 3. Patients’ 
older age was significantly (p<0.001) associated with 
increased OHRQoL and decreased Physical Health factor 
scores and was not significantly associated with Mental 
Health. Female gender was associated with significantly 
lower Physical and Mental health scores but was not 
significantly associated with the OHRQoL score. Increased 
depression score (more depression) was significantly 
associated with decreased OHRQoL, Physical, and Mental 
Health factor scores (Table 5).

Figure 3. Structural Equation Modeling Path Analysis for 
correlations of one second-ordered global OHRQoL 
measure (OHIP-49) and two first-ordered HRQoL 
measures (PROMIS v.1.1 Global Health). Note: Circles 
reflect latent constructs, and rectangles represent 
measured variables.

Note: Circles reflect latent constructs, and rectangles represent 
measured variables.
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Table 6.

Table 5.

Estimated correlation matrix for first and second-order factors adjusted for age, gender, and depression score for Model 3.

Note: The highlighted correlations are the only correlations that are specified by Model 3. All other correlations estimates were 
generated but were not specified by the model.

The structural equation modeling path analysis model estimated standardized regression coefficients (SE). Standardized 
estimates are for the mean change in factor score for one standard deviation increase in the independent variable.

Legend: SE=standard error; OHRQoL=Oral Health-Related Quality of Life.

1.00

0.87

0.52

0.43

0.46

0.43

0.50

 

1.00

0.47

0.39

0.42

0.39

0.46

 

1.00

0.83

0.88

0.83

0.97

 

1.00

0.73

0.68

0.80

 

1.00

0.73

0.86

 

1.00

0.80

 

1.00

Physical Health

Mental Health

OHRQoL

Oral Function

Orofacial Appearance

Orofacial Pain

Psychosocial Impact

Physical Health Mental Health OHRQoL Oral
Function

Orofacial 
Appearance

Orofacial Pain Psychosocial 
Impact

Factors

0.052 (0.023)

-0.029 (0.023)

-0.410 (0.019)

0.007 (0.018)

-0.055 (0.018)

-0.663 (0.012)

-0.167 (0.022)

-0.101 (0.022)

-0.520 (0.018)

0.024

0.195

<0.001

0.704

0.003

<0.001

<0.001

<0.001

<0.001

Age

Female

Depression score

OHRQoL Physical Health

Estimate (SE) Estimate (SE) Estimate (SE)p-value p-value p-value

Factors

Mental Health

Independent
variables

The magnitude of correlations between the factors in 
this model was significant (p<0.05) and similar to those of 
Model 1. According to Cohen’s r, the association between 
the two HRQoL scores (Physical and Mental Health) of 0.87 
was “large,” as well as correlations of all four first-order 
OHRQoL scores with the second-order global OHRQoL 
score which ranged from 0.83 to 0.97, and with each 
other ranging from 0.68 to 0.86. The correlation between 
the global OHRQoL score and the two HRQoL scores was 
“large,” i.e., 0.52 and 0.47 for Physical Health and Mental 
Health, respectively (Table 6).

The proportion of variance in Physical and Mental Health 
explained by OHRQoL, adjusted for effect of age, gender, 
and depression were R2 for the Physical Health of HRQoL 
and equaled 0.27. The R2 for Mental Health of HRQoL 
equaled 0.22.

4 DISCUSSION

The magnitude of the correlation between the four-
dimensional OHRQoL and HRQoL constructs was large 
in our dental patient population. This is the first study 
in which PROMIS PROMs for HRQoL evaluation was 

used to assess self-reported general health in a dental 
patient population. The included dental patients are 
representative of the full range of patients attending 
dental practices. OHIP-49 and PROMIS v.1.1 Global Health 
are psychometrically sound and valid PROMs.

Zimmer and co-authors explained that about 10% of 
the OHRQoL information is incorporated into HRQoL 
(9). Nevertheless, they did not take into account that 
measurement error can weaken a correlation evaluated 
with short PROMs. Reissmann and co-authors found a 
higher correlation coefficient compared to the previous 
study (10), explaining 29% of the information contained 
in HRQoL. While our dental patient population is similar 
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to the subjects Reissmann and co-authors investigated, 
our measurement tools capturing OHRQoL and HRQoL 
constructs differ from their study. Reissmann et al. used 
OHIP-49 and SF-36 PROMs, while we used OHIP-49 and 
PROMIS v.1.1 Global Health PROMs. Similarly, the study 
by Ranfl and Zaletel-Kragelj used single items for the 
evaluation of the connection between dentate status and 
self-assessed general health on a large sample of general 
population subjects (11). Like us, they also considered 
the possibility of variation in data when adjusted for 
confounders such as age, gender, educational level, type 
of work, and self-classified social class (11).

Because the stomatognathic system is an essential 
component of the body, from a biological point of view, 
OHRQoL is embedded in the HRQoL construct. From a 
conceptual perspective, the HRQoL construct is broad, 
general, and not linked to body elements or organs. Also, 
the high correlation between Mental Health and Physical 
Health in our study indicates that in typical dental patients, 
the two scores measure the same underlying construct, i.e. 
the HRQoL construct. Oral disorders may have different 
outcomes. When patients perceive “physical” impacts in 
the OHRQoL area, their functional and psychosocial oral 
health deteriorate. This also worsens their HRQoL, but to 
a minor degree. This is of importance in clinical dentistry 
as well as in oral public health studies. For example, 
temporomandibular disorders (41) impact a patient’s oral 
health and may also influence overall health substantially. 
In other instances, oral disorders may also present as 
part of systemic disease. Dementia can affect patients’ 
oral health (42). A patient with oral cancer and resected 
mandible certainly has oral health-related psychosocial 
impacts, but mental health is also affected (43). Thus 
OHRQoL and HRQoL PROMs should be able to represent such 
information. A substantial overlap between OHRQoL and 
HRQoL should be detected if dental patients’ present both 
oral impairments and systemic effects, oral impairments 
with systemic effects, or a more general element, e.g. 
health behavior, that can influence oral and systemic 
diseases (44–46). On the contrary, the correlation should 
be small in a dental patient population with a localized oral 
disease not associated with systemic disease.

A limitation of the study could be the oversampling of 
Spanish-speakers, and we have not provided separate 
analyses for the two language groups. However, we did 
not see a reason why the OHRQoL-HRQoL relationship 
in those patients would differ. In contrast to modeling 
HRQoL or OHRQoL with its indicators, i.e. items, we used 
the depression instrument’s items and derived a summary 
score to be included in the SEM. While Mplus can handle 
missing data for the HRQoL and OHRQoL in the analysis, we 
imputed missing depression items to include patients with 
sufficient depression information. Overall, the amount of 
missing data was low, generating a limited potential to 
change the observed results. Especially for the two quality 

of life latent variables, we had sufficient information 
to characterize them. Adjustment by age, gender, and 
depression did not change the HRQoL-OHRQoL relationship 
substantially. Therefore, it seems unlikely that the small 
amount of missing depression information would alter 
the observed results substantially. We conceptualized 
OHRQoL as consisting of four dimensions. Consequently, 
we excluded three OHIP items related to denture wearers 
and five to the symptom status. While this concept should 
provide improved OHRQoL structural validity, it can limit 
comparability with other studies using 49 OHIP items.

The major strength of this study is that we used a highly 
precise statistical technique that allows modeling the 
variables directly by eliminating measurement errors 
that occur during data analysis (34, 43). Even though we 
provided valuable insights into the magnitude of overlap 
between OHRQoL and HRQoL constructs, further research 
of the magnitude between the two constructs’ dimensions 
can be explored, e.g. OHRQoL dimensions-HRQoL and 
HRQoL dimensions-OHRQoL. A future research synthesis 
that would summarize and analyze the correlations of 
available and future studies would provide a thorough 
understanding of the association between the two 
constructs of interest.

5 CONCLUSIONS

Our study provides good evidence that OHRQoL and HRQoL 
constructs overlap substantially, which is informative 
for public health because in the OHRQoL assessment, 
valuable medical information is embedded and vice versa; 
low HRQoL can be indicative also of impaired oral health.
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