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Abstract

There have been reported association of oral health disorders with burnout, stress, and

mental health. Arguably, with these reported associations, and the current prevalence of

burnout amongst Nigerian doctors, exploring the role of burnout on oral health amongst

Nigerian doctors is timely. This study aims to determine the relationship between burnout

and oral health-related quality of life amongst Early Career Doctors (ECDs) in Nigeria, while

also identifying the role other possible predictors plays in this relationship. This was a cross-

sectional study conducted amongst Nigerian ECDs as part of Challenges of Residency

Training in Nigeria (CHARTING) II project. A total of 632 ECDs were recruited across thirty-

one tertiary hospitals in the 6 geopolitical zones of the country using a multistage cluster

sampling technique. A self-administered paper-based semi-structured questionnaire was

given to each participant that consented. The tools used to assess burnout and Oral health-

related quality of life (OHRQoL) were Copenhagen Burnout Inventory (CBI) and Oral Health

Impact Profile (OHIP-14) respectively. Independent samples T-test, ANOVA and Multiple

linear regression were used to draw inferences from the data collected. Overall mean OHIP-

14 score of all participants was 11.12 (±9.23). The scores for the 3 dimensions of burnout

were below 50% with CBI-Personal Burnout having the highest score of 49.96 (±19.15). Sig-

nificant positive correlations (p < 0.001) were found between OHIP-14 and all the dimen-

sions of burnout, as the burnout scores were increasing, there was a corresponding

increase in the OHIP scores thus poorer OHRQoL. The regression model shows that the

predictors of OHIP were CBI-PB (p = 0.003), use of fluoride paste (p = 0.039), use of

tobacco (p = 0.005) and being a denture user (p = 0.047). This study shows a positive
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correlation between burnout and OHIP of ECDs. We found that as burnout was increasing,

OHIP increased thus implying poorer oral health related quality of life amongst ECDs. The

use of fluoride toothpaste, tobacco and denture are other factors we found that could affect

the OHIP of ECDs.

Introduction

Early in the 21st century, oral health-related disorders were reported as the fourth most expen-

sive condition to manage in most developed countries [1]. The burden of oral health has been

further highlighted by growing evidence of associations between oral health and perennial

non-communicable systemic conditions such as cardiovascular diseases, diabetes mellitus

[2, 3]. Furthermore, increase in prevalence of oral health disorders such as bruxism, oral lichen

planus, temporomandibular joint disorders, aphthous ulcers, dry mouth, periodontal diseases

and caries have been positively associated with stress and mental health [4–6].

A systematic review of burnout among Nigerian doctors reported burnout ranged from

23.6% to 51.7% [7]. Studies carried out among resident doctors in Nigeria reported high level

of stress and exhaustion due to excessive working hours, time pressure, having to deal with

patients. Other reasons were preparation and thoughts of exams and demands of family life

[8, 9]. Burnout and stress appear to have been used interchangeably in most of the reported lit-

erature amongst Nigerian doctors. Stress, though not well defined compared to burnout with

clearly defined dimensions, is often highly correlated to burnout especially in emotional

exhaustion dimension [10–13].

Oral-health-related quality of life (OHRQoL) has been defined as ‘the impact of oral disease

and disorders on aspects of everyday life that a patient or person values, that are of sufficient

magnitude, in terms of frequency, severity or duration to affect their experience and percep-

tion of their life overall’ [14, 15]. The concept of OHRQoL appeared only in the early 1980s in

contrast to the general health-related quality of life (HRQOL) which had been popular about

two decades earlier. The perception of the impact of oral diseases on systemic health was per-

haps responsible for this delay with some researchers then often rejecting the idea that oral dis-

eases could be related to general health [16].

Oral health-related quality of life is used increasingly as a person-reported outcome mea-

sure in oral health research. This use requires detailed understanding of the factors that influ-

ence and those which may act to confound or mediate the relationship between clinical status

and OHRQoL. OHRQoL is an important health outcome, and an understanding of its deter-

minants is necessary to inform the design and evaluation of interventions to enhance it. OHR-

QoL is a multidimensional construct that reflects amongst other things, people’s comfort

when sleeping, eating, and engaging in social interaction, their self-esteem, and their satisfac-

tion with respect to their oral health. OHRQoL is associated with functional factors, psycho-

logical factors, social factors and experience of pain or discomfort.

Though evidence suggests a relationship between burnout and oral disorders, there is

dearth of information on the relationship between burnout and oral health. Furthermore, the

relationship between burnout and oral health along with oral health related quality of life

among Nigerian doctors especially the early career doctors (ECDs) has not been previously

reported. Similarly, the role of confounders such as sociodemographic factors, dental care utili-

zation and oral maintenance behavior has been sparingly accounted for in existing literature

on stress and oral health. This study aims to determine the relationship and correlation
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between burnout and oral health-related quality of life, while also identifying the role other

possible predictors plays in this relationship.

Methodology

Study design, location, and participants

This was a cross-sectional study conducted amongst Nigerian ECDs as part of Challenges of

Residency Training in Nigeria (CHARTING) II project. The protocol for this project has

already been described in a previous publication, in which ECDs were described as medical or

dental practitioners in the early phase of their professional career post-graduation, this

includes house officers, resident doctors and medical officers below the rank of principal medi-

cal/dental officer (PMO/PDO) [17]. The study was conducted in a total of 31 tertiary hospitals

in Nigeria. Respondents included in this study were ECDs who had been employed for at least

3 months in their hospital. Doctors in cadres such as principal medical and dental officers

(PMO/PDO) and consultants were excluded from the study. All ECDs provided written

informed consent to be recruited into the study. Ethical approval was obtained from the

National Health Research Ethics Committee of Nigeria (NHREC/01/01/2007-06/08/2020B).

Sample size and sampling technique

Sample size was calculated based on the assumption of 50% prevalence of burnout amongst

ECDs. Non-response rate of 10% and design effect was equally factored in based on the clus-

ters. A sample size of 679 was arrived at using StatCalc1 of EpiInfo7 produced by the Centre

for Disease Control and Prevention. During data cleaning, participants with missing variables

were removed and a total of 632 respondents were left, which was still above the minimum

required sample size.

A multistage cluster sampling technique was used, and 31 centers were randomly selected

using simple random sampling technique (balloting) from a list of all centres across the 6 geo-

political zones as follows: Northwest (5), Northcentral (7), Northeast (3), Southsouth (5),

Southwest (9) and Southeast (2). Five to ten departments were then randomly selected using a

simple random sampling technique (balloting) from a list of all the departments in each Cen-

tre. All willing and qualified participants in the selected departments were recruited.

Instrument and data collection

Prior to the conduct of the study, the questionnaire which was composed of standardized and

validated study instruments was pretested amongst 57 ECDs (who were not part of the study

participants) to ensure the questions were simple, concise, unambiguous and reflects all the

options available to the respondents. Participants were given the questionnaire to fill twice

within a 48-hour interval. The intra-respondent intra-class correlation coefficient for the Oral

Health Impact Profile Score was 0.927 (92.7%), subsequently the questionnaire was adapted

and adopted for use. The questionnaire was a self-administered paper-based semi-structured

which was divided into 4 sections. Section one covered the sociodemographic characteristics

of participants. Section 2 was on the oral health practices and other factors which were based

on the WHO Oral Health Survey methods [18]. Section 3 was on Copenhagen Burnout Inven-

tory tool which had already been validated amongst early career doctors in Nigeria, and its

Cronbach’s alpha internal consistency score greater than 0.8 in the three CBI dimensions [19].

The final section was on the Oral Health Impact Profile (OHIP-14), a tool for assessing the

oral health-related quality of life, which is a shortened form of the original OHIP-49 [20].
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Oral hygiene practices. To categorize the extent of sugar consumption by each partici-

pant, the response to each of the seven questions to determine sugar consumption was

assigned scores ranging from 0 for “never” to 5 for “several times a day” with a maximum

score of 35 obtainable. Scores within “0–10”, “11–20” and “21–35” were categorized as low,

moderate, and high consumption respectively [21]. Alcohol consumption was dichotomized

based on if an individual had taken alcohol within the last 30 days or not. Similarly, tobacco

use was dichotomized based on status of either smoking/chewing tobacco in any form or not.

Copenhagen burnout inventory. CBI comprised of 19 positively and negatively framed

items that cover three dimensions: Personal burnout (6 items), Work-related burnout (7

items) and Patient-related burnout (6 items). Each question has a 5-point Likert scale (never,

seldom, sometimes, often, always) response option which study participants picked from.

Before calculating the mean scores for each of the components, the negatively worded question

was reversed. Weighted scores (percentages) were assigned to each option as follows; never

(0), seldom (25), sometimes (50), often (75) and always (100) [22]. The score for the set of

questions on each of the three dimensions was added and the average of the scores was calcu-

lated. The higher the percentage score within a dimension, the more susceptible an individual

is to burnout within that dimension. CBI has been validated amongst Nigerian Early Career

Doctors and unlike MBI, CBI does not require the purchase of a license, hence it is a freer and

cheaper alternative to MBI.

Oral Health Impact Profile (OHIP-14). A shortened form of OHIP-49 which consists of

14 questions measuring the oral health-related quality of life in 7 domains (each domain has 2

questions). Possible responses to each question are assigned scores ranging from 0 for ‘never’

to 4 for ‘very often’. These scores are then summed up, the maximum score for each domain is

8, and the maximum overall score obtainable is 56, indicating worse OHRQoL as the OHIP

score increases [23].

Data management and analysis

The independent variables include sociodemographic variables, oral health practices and the

Copenhagen Burnout Inventory (CBI) dimensions namely personal burnout (CBI-PB), work-

related burnout (CBI-WRBO) and patient-related burnout (CBI-PRBO) and OHIP-14 was the

dependent variable.

Data was analyzed with IBM SPSS version 26. Continuous variables such as OHIP-14, CBI

and Age were found to be normally distributed using Shapiro Wilk’s test (p> 0.05), as such

their mean and standard deviation were reported. The frequency and percentages of all cate-

gorical variables were reported. Bivariate analyses to test for the difference in the OHIP-14

scores across each categorical variable were carried out using either Independent samples t-

test or One way ANOVA. Scores for the 3 dimensions of CBI were correlated with OHIP-14

scores using Pearson’s correlation coefficient. Finally, OHIP-14 scores were regressed on the

significant independent variables from the bivariate analyses to get a predictive model. Signifi-

cance level was set at p< 0.05.

Results

Sociodemographic and oral health practices

A total of 632 ECDs were recruited, with a median age of 32 (29–36) years. Almost two-thirds

of respondents were males (65.5%). A larger proportion of the respondents were married

(55.5%) and are registrars (46.0%) “Table 1”. Approximately 5.2% of the respondents use

tobacco, with a similar proportion of respondents also using dentures. About 15.3% of ECDs

recruited used chewing sticks to clean their teeth, while only 3.5% said they were not using
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toothbrush. Over one-third of the participants approximately 40% do not practice interdental

cleaning “Table 2”.

OHIP and burnout

“Table 3” showed the overall mean OHIP-14 score of all participants was 11.12 (±9.23). The

highest score was obtained in the psychological discomfort domain (2.26) closely followed by

the physical disability domain (2.17), while the lowest score was obtained in the functional lim-

itation domain (0.61). Question on “being self-conscious because of state of the teeth or

mouth” had the highest score of (1.35), while the questions on “the sense of taste worsening”

and “trouble pronouncing words” had the lowest scores of 0.28 and 0.33 respectively.

OHIP association with ECD’s sociodemographic and oral hygiene practices

Across the different cadres of ECDs, house officers significantly had the highest OHIP score

(worst OHRQoL), while senior residents had the least OHIP score, thus better OHRQoL.

ECDs using denture had higher OHIP score thus worse OHRQoL compared to those not

using denture. Likewise, ECDs who used toothbrush and fluoride containing toothpaste signif-

icantly had lower OHIP score and thus better OHRQoL compared to ECDs who do not use

toothbrush or fluoride containing toothpaste “Table 5”.

The scores for the 3 dimensions of burnout were below 50% with CBI-PB having the high-

est score of 49.96 (±19.15) and the CBI-PRBO having the lowest score of 26.21 (±20.16)

“Fig 1”. Significant weak positive correlations (p< 0.001) were found between OHIP-14 and

all the dimensions of burnout, as the burnout scores were increasing, there was a correspond-

ing increase in the OHIP scores thus poorer OHRQoL. The highest correlation was found

Table 1. Sociodemographic characteristics of ECDs (N = 632).

Variables

Median (IQR)

Age 32 (29–36)

Frequency (%)

Gender (N = 632)

Male 414 (65.5)

Female 218 (34.5)

Marital status (N = 632)

Single 276 (43.7)

Married 351 (55.5)

Divorced 1 (0.2)

Separated 4 (0.6)

Ethnicity (N = 632)

Hausa 83 (13.1)

Ibo 128 (20.3)

Yoruba 206 (32.6)

Others 215 (34.0)

Cadre (N = 632)

House officer 130 (20.6)

Medical Officer 73 (11.6)

Registrar 291(46.0)

Senior registrar 138 (21.8)

https://doi.org/10.1371/journal.pone.0281024.t001
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between OHIP and CBI-PB (r = 0.273), while the least correlation was found between OHIP

and CBI-PRBO (r = 0.163) “Table 4”.

Predictors of OHIP

OHIP-14 was regressed on all the significant variables from “Table 5” along with the 3 dimen-

sions of CBI. The regression model “Table 6” shows that the predictors of OHIP were CBI-PB

(p = 0.003), use of fluoride paste (p = 0.039), use of tobacco (p = 0.005) and being a denture

user (p = 0.047).

Equation for the model is presented below

Table 2. Oral hygiene and behavioral practices among ECDs.

Variables Frequency (%)

Denture use

No 599 (94.8)

Yes 33 (5.2)

Frequency of tooth cleaning

Maximum of once daily 394 (62.3)

2 or more times daily 238 (37.7)

Use of chewing stick

No 535 (84.7)

Yes 97 (15.3)

Use of toothbrush

No 22 (3.5)

Yes 610 (96.5)

Interdental cleaning

No 255 (40.3)

Yes 377 (59.7)

Texture of brush

Hard 83 (13.1)

Medium 456 (72.2)

Soft 81 (12.8)

Don’t know 12 (1.9)

Use of Fluoride paste

No 22 (3.5)

Yes 551 (87.2)

Don’t know 59 (9.3)

Tobacco

No 599 (94.8)

Yes 33 (5.2)

Alcohol consumption (30 days)

No 132 (20.9)

Yes 500 (79.1)

Refined sugar consumption

Low 181 (28.6)

Moderate 390 (61.7)

High 61 (9.7)

Previous dental visit

No 276 (43.7)

Yes 356 (56.3)

https://doi.org/10.1371/journal.pone.0281024.t002
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Table 3. OHIP-14 domain and overall scores among the respondents.

OHIP Domains Mean (SD) Mean (SD)

Functional limitation 0.61 (1.10)

Difficulty pronouncing words 0.33 (0.70)

Felt worsened sense of taste 0.28 (0.61)

Physical pain 1.56 (1.77)

Painful aching 0.83 (1.01)

Uncomfortable to eat 0.74 (0.96)

Psychological discomfort 2.26 (2.16)

Self-conscious 1.35 (1.37)

Felt tense 0.91 (1.04)

Physical disability 2.17 (2.10)

Diet has been unsatisfactory 1.04 (1.09)

Interrupted meals 1.15 (1.21)

Psychological disability 1.91 (1.93)

Difficulty to relax 1.04 (1.12)

Little embarrassed 0.88 (1.00)

Social disability 1.72 (1.73)

Felt irritable with others 0.95 (1.01)

Difficulty doing usual jobs 0.78 (0.90)

Handicap 1.07 (1.47)

Less satisfaction 0.70 (0.92)

Unable to function 0.36 (0.72)

Overall OHIP-14 score 11.12 (9.23)

https://doi.org/10.1371/journal.pone.0281024.t003

Fig 1. Copenhagen burnout inventory dimensions.

https://doi.org/10.1371/journal.pone.0281024.g001
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OHIP = 6.556 + (0.09 X CBI-PB)–(4.40 X FLUORIDE PASTE) + (5.22 X
TOBACCO USE) + (3.20 X DENTURE USE)

For a unit increase in CBI-PB, an ECDs OHIP score will significantly increase by 0.09. ECDs

who use fluoride toothpaste will have their OHIP score reduce significantly by almost 4.5units

compared to those not using fluoride paste. ECDs using tobacco will have their OHIP increase

significantly by 5.22 units compared to those not using tobacco. Finally, ECDs who are denture

users will have their OHIP increase significantly by 3.20 units compared to those not wearing

denture.

Discussion

This study reported the mean OHIP value of our respondents to be 11.12, this finding is simi-

lar to the mean OHIP values reported by other Nigerian researchers though their studies were

in different population groups [24–26]. Our mean OHIP score in this study suggests low fre-

quency or degree of severity of oral health problems amongst ECDs [27]. The highest scores

for ECDs were reported in the psychological discomfort and physical disability domains, this

finding contrasted with the studies earlier mentioned, where the highest scores reported

amongst their respondents was in the physical pain domain. Early Career Doctors by nature of

their knowledge as health professionals are perhaps better equipped in knowing what to do to

prevent painful oral health conditions such as caries and periodontitis thus have fewer episodes

of toothache. They may have other forms of oral health conditions such as dental appearance,

use of appliances (dentures, orthodontic appliances), lost dentition leading to relatively more

psychological discomfort compared to pain.

The trend of CBI dimension scores in this study were similar to those reported in the pilot

study conducted to validate CBI or OLBI in comparison to MBI [19]. The strong positive corre-

lation between CBI-PB and CBI-WRBO was equally similar to the findings from the pilot study

[19]. This study found that only CPI-PB dimension could predict Oral health related quality of

life amongst ECDs, the higher the CPI-PB score, the worse the OHRQoL. One would have

expected the CBI-WRBO to also be a significant predictor, but this is not the case. This makes a

strong case for the CBI-PB dimension as the most important dimension of burnout and relates

to how an average ECD values their own physical and mental health and gives it higher priority.

This study found the use of tobacco and denture as predictors, they both increased OHIP

score by over 5 and 3 units respectively when all other factors have been controlled for. The

effect of tobacco on oral health has been reported by previous studies [28, 29]. Tobacco has

reportedly led to qualitative difference in the microbiological constituents of plaque found in

current smokers and former smokers compared to never smokers [30]. Its potential to impair

several aspects of innate and immune response tips the homeostatic balance towards exagger-

ated tissue breakdown and poorer oral health outcomes. Increased collagenolytic activity, sup-

pressed gingival inflammation due to reduction in the number of gingival vessels have

Table 4. Correlation between OHIP and Copenhagen burnout dimensions of ECDs.

OHIP CBI-PB CBI-WRBO CBI-PRBO

OHIP 1

CBI-PB 0.273a 1

CBI-WRBO 0.244 a 0.782 a 1

CBI-PRBO 0.163 a 0.393 a 0.415 a 1

a Correlation is significant at 0.01 level (p < 0.01)

https://doi.org/10.1371/journal.pone.0281024.t004
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Table 5. Association of OHIP with ECDs sociodemographic and oral hygiene practices.

Variables Mean OHIP (± SD) P-value

Age

<35 years 11.24 (9.58) 0.587

> 35 years 10.82 (8.25)

Gender

Male 11.00 (9.33) 0.633

Female 11.37 (9.04)

Marital status

Single 11.21 (9.85) 0.859

Married 11.07 (8.74)

Ethnicity

Hausa 12.88 (10.08) 0.136

Ibo 11.84 (9.05)

Yoruba 10.49 (9.30)

Cadre

House Officer 13.28 (10.86) 0.016*
Medical officer 11.07 (9.70)

Registrar 10.81 (8.43)

Senior Registrar 9.79 (8.65)

Denture Use

No 10.91 (8.99) 0.049*
Yes 15.10 (12.30)

Frequency of cleaning

Not more than once 11.00 (8.86) 0.668

2 or more times daily 11.33 (9.82)

Chewing stick

No 11.26 (9.12) 0.395

Yes 10.39 (9.81)

Use of toothbrush

No 15.59 (9.61) 0.021*
Yes 10.96 (9.18)

Interdental cleaning

No 11.38 (9.09) 0.568

Yes 10.95 (9.33)

Brush texture

Medium 10.81 (9.28) 0.172

Others 11.93 (9.06)

Use of fluoride paste

Yes 10.80 (8.98) 0.005*
No 17.23 (13.02)

Don’t know 11.90 (9.23)

Tobacco

Yes 17.54 (12.07) 0.001*
No 10.77 (8.92)

Alcohol use

Yes 11.27 (8.99) 0.836

No 11.09 (9.30)

Sugar consumption

(Continued)
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reportedly led to impaired and delayed healing in smokers compared to non-smokers follow-

ing therapy [30].

Denture wearers in this study had worse OHRQoL, similar to the study by Allen and

McMillan [31]. The presence of a tooth reportedly influences how individuals perceive them-

selves [31], this perhaps explains why the ECDs using dentures had higher OHIP scores and

the most affected domain was psychological discomfort.

This study found the use of fluoride toothpaste among ECDs to be a protective factor in

lowering the OHIP score. This was similar to the finding by Leon et al, where the use of fluo-

rides in management of caries led to a positive impact on OHRQoL [32]. The role of fluoride

within the oral cavity helps in the formation of fluorapatite which reduces the solubility of

hydroxyapatite crystals during acid attack and helps prevent caries [33, 34]. Furthermore, fluo-

ride also inhibits bacterial enzyme activities, thus reducing acid production and preventing the

dissolution of the oral tissues, thus leading to improved oral health outcomes [33, 34].

One of the limitations of this study was our reliance on the self-report by the ECDs. To

limit information bias arising from this, the instrument used for collecting information (ques-

tionnaire) was pretested, standardized, and validated for ECDs. Most of the questions were

precise and close ended, and the Copenhagen burnout tool also used different questions to test

the same hypothesis. Furthermore, while this study tried to identify the predictors of OHIP, by

virtue of the design, the relationship between OHIP and Burnout (using CBI) was what we

determined and not the causation or temporal sequence.

Notwithstanding these limitations, this study had its strengths. First, this study is believed

to be the first study to explore the relationships between oral health and burnout among ECDs

in Nigeria. Second, this study was a nationally representative study, as it surveyed ECDs across

different hospitals in the six geopolitical zones in Nigeria. Third, this study adopted the use of

Table 5. (Continued)

Variables Mean OHIP (± SD) P-value

Low 9.64 (8.32) 0.045*
Moderate 11.40 (9.03)

High 13.79 (12.04)

Previous dental visit

No 10.33 (9.14) 0.043*
Yes 11.74 (9.26)

a Statistically significant at 0.05 level (p < 0.05)

https://doi.org/10.1371/journal.pone.0281024.t005

Table 6. Multiple regression analysis (dependent variable is OHIP-14 score).

Variables Unstandardized beta coefficient p-value 95% CI

Lower Upper
Constant 6.556 0.033 0.541 12.570

CBI-PB 0.090 0.003 0.031 0.148

Use fluoride paste (Ref DON’T USE) -4.398 0.039 -8.584 -0.212

Use tobacco (Ref DON’T USE) 5.222 0.005 1.552 8.892

Denture user (Ref DON’T USE) 3.196 0.047 0.046 6.345

F (14, 617) = 6.074, P < 0.001 *Ref stands for reference group*

https://doi.org/10.1371/journal.pone.0281024.t006
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standardized instruments as its data collection tool; hence, the data obtained from this study is

reliable.

Conclusion

The findings from this study show there is a relationship between burnout and oral health-

related quality of life amongst ECDs. We found that as burnout was increasing, the oral health

impact increased with poorer oral health related quality of life amongst ECDs. The use of fluo-

ride toothpaste, tobacco and denture are other factors we found that could affect the OHIP of

ECDs.
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