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Abstract 

Objective: To evaluate the impact of oral problems on the quality of life of women 
before and during chemotherapy for breast cancer. Material and Methods: A 
longitudinal study was conducted on women with breast cancer at a Hospital reference, 
Espírito Santo, Brazil from January 2012 to January 2013. Assessment was performed at 
three time-points, the first before the onset of therapeutic intervention, the second after 
the first chemotherapy session, and the third after the second chemotherapy session. 
The volunteers were assessed using interviews that included the application of the 
subjective indicator Oral Health Impact Profile (OHIP-14). The data were subjected to 
descriptive analysis based on tables of absolute and percentage frequencies relative to 
the OHIP-14 dimensions. McNemar’s test assessed the direction of discordance, and the 
Kappa test measured the levels of concordance among the three assessments. The 
significance level was established at 5%. Results: The percent frequency of the impact of 
oral problems on the quality of life increased from the first (27%) to the second (49%) 
time-point, and functional limitation (p=0.001), physical pain (p=0.039), and physical 
disability (p=0.039) were statistically significant. Conclusion: Oral problems exerted a 
substantial impact on the volunteers’ quality of life before the onset of chemotherapy, 
and quality of life became poorer after the onset of treatment. Patients with breast 
cancer require specific oral care and should be monitored before, during, and after 
anticancer treatment to minimize the deleterious effects of chemotherapy and improve 
their quality of life. 
 
Keywords: Oral health; Quality of life; Disease impact profile; Breast cancer.
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Introduction 

Chronic non-communicable diseases (NCDs) represent a global health problem and a threat 

to health and human development [1]. Changes in the pattern of consumption and lifestyle, 

accelerated urbanization, and marketing strategies are the main factors that account for the 

perceived increase of NCDs [2]. Cancer has become a worldwide public health concern in the past 

decades. 

Breast cancer is the most frequent neoplasm among women in developing and developed 

countries [3]. Data from the National Cancer Institute (INCA) show that the estimated risk of 

breast cancer is 56,2 cases per 100,000 women in Brazil for 2016. Breast cancer in the country’s 

Southeastern area is the most frequent neoplasm among women with a frequency of 68,08 new cases 

per 100,000 women, and 1.010 new cases in the state of Espírito Santo (ES) are expected for 2016 

[3]. 

Treatment, including surgery, chemotherapy, radiotherapy, and hormone therapy, aims at 

the destruction of neoplastic cells and the inhibition of their proliferation. Some studies report that 

40% of cancer patients using chemotherapy develop oral complications because those drugs act on all 

cells undergoing proliferation without discriminating between malignant and normal oral mucosal 

cells [4]. The oral complications of chemotherapy may lead to severe systemic affection resulting in 

longer hospital stays, higher treatment costs, and a direct impact on the patients’ quality of life [5]. 

Therefore, a quality of life assessment in cancer patients might contribute to decision-making 

on the efficacy of treatment, improve patient understanding of the expected treatment side effects, 

and improve the organization and quality of healthcare [6]. The treatment of breast cancer 

significantly influences patients’ lives. Mastectomy, chemotherapy, and radiotherapy are inversely 

correlated with the quality of life [7].  

Quality  of  life  indicators  are  designed  to  measure  health  from  a  holistic  approach,  i.e., 

including psychological and sociological aspects that are expressed by subjective feelings. Despite  

the  growing  number  of  scientific  articles  focused  on  quality  of  life,  how  oral conditions affect 

the well-being of people is still relatively little known [8]. 

The clinical aspects of oral health have been thoroughly investigated in epidemiological 

surveys. Although, less is known about the impacts of oral health on quality of life [9]. The 

assessment of oral health and its impact on the quality of life of individuals is an important step in 

health care practices, and some measuring instruments have been proposed in the literature to 

perform this assessment [10]. Among these, Slade and Spencer [11] formulated and tested the 

subjective indicator, the Oral Health Impact Profile (OHIP), to assess the impact of oral health on an 

individual’s quality of life, measured according to the perception of oral health [10]. 

OHIP was formulated based on the conceptual model of Locker [12], in which assessments 

of oral health-related quality of life comprise seven dimensions: functional limitation, physical pain, 

psychological discomfort, physical disability, psychological disability, social disability, and handicap. 
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OHIP is the most widely used instrument to assess the impact of oral health on wellbeing and 

quality of life [13], and this instrument detects changes in these states [14]. 

The present study assessed the impact of oral problems on the quality of life of women before 

and during chemotherapy for breast cancer. 

 

Material and Methods 

The present study was a longitudinal study that included all women diagnosed with breast 

cancer using histopathological methods at the Santa Rita de Cássia Hospital (HSRC), Vitória, Brazil 

from January 2012 to January 2013. 

HSRC is a general, philanthropic, and private hospital that is recognized as a reference center 

for cancer and several other medical specialties in the ES. Volunteer follow-up data were collected 

from the Program of Rehabilitation of Mastectomized Women (Premma), which is conducted at an 

HSRC outpatient clinic.  

The volunteers were assessed at three time-points: before the onset of any therapeutic 

intervention, between the first and second chemotherapy sessions, and between the second and third 

chemotherapy sessions.  

The sample size was calculated using McNemar’s method in Bioestat 5.0. We assumed that 

oral problems would not alter the quality of life after the onset of chemotherapy in 30% of the 

volunteers (concordant set), and discordance would occur in 25% of the sample. The minimum 

sample size was calculated as 41 volunteers, and a 20% addition compensated for eventual losses. 

Therefore a sample size of 49 volunteers was selected with 5% alpha and 80% power. 

All women diagnosed with breast cancer at the HSRC during the study period were screened 

for compliance with the inclusion and exclusion criteria. The following inclusion criteria relative to 

the first assessment time-point were used: women with breast cancer at the HSRC with no previous 

cancer treatment aged 18 years or older. The following exclusion criteria were used for the second 

and third assessments: use of post-surgery treatment other than chemotherapy, and no definition of 

treatment within the study period. All patients signed an informed consent form, and the 

investigator conducted interviews to collect data. 

The interviews were comprised of two scripts: one to record socio-demographic data, and the 

second was the OHIP, which assessed the volunteers’ perception of the impact of oral health on their 

quality of life at the three assessments. 

The original version of OHIP includes 49 items, but the short version includes only 14 items. 

The reduced version of the OHIP is parsimonious, reliable, and valid to capture the construct 

“impact of oral health on quality of life” [15]. The present study used the OHIP-14. 

OHIP was developed in English in different sociocultural contexts, and it was translated into 

several languages [13], including Portuguese, and cross-culturally adapted and validated for the 

Brazilian Portuguese language [16].  
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OHIP items used a five-point Likert scale that corresponded to the frequency of the 

investigated problems in a given period of time. The answer options included always, often, 

sometimes, seldom, and never/does not apply. The responses were dichotomized as follows: 

responses “always” and “often” impacted the quality of life, and responses “sometimes”, “seldom”, and 

“never” did not impact the quality of life. 

The OHIP dimension data were subjected to descriptive analysis using frequency tables in 

which the absolute and percent values of the three assessments were entered. McNemar’s test 

investigated the direction (tendency) of discordance (i.e., changes between the three assessments), 

and the Kappa test measured the levels of concordance between pairs of time-point assessments, 

which were classified as follows: almost perfect (0.80-1.00), substantial (0.60-0.79), moderate (0.41-

0.59), reasonable (0.21-0.40), and poor (≤ 0.20) [17].  

Another investigatory collected the clinical data, which served as complementary sources in 

the present study. McNemar’s test investigated the discordance of oral problems between pairs of 

time-point assessments. 

The level of significance was established as 5%. The data were organized using Microsoft 

Office Excel 2007 for Windows and analyzed using the Statistical Package for Social Science (SPSS) 

version 20.0.  

The ethics committee of the Federal University of Espírito Santo approved the study, no. 

274/11, on December 14 2011. 

 

Results 

The initial sample included 89 women, of whom 48 (53.9%) were excluded. Twenty-six 

(29.2%) women had other treatments performed, such as radiotherapy or hormone therapy, and 

treatment was not defined within the study period in 22 (24.7%) women. Therefore, the final sample 

included 41 volunteers.  

 Table 1 describes the socio-demographic characteristics and oral problems in the sample. 

Most women were 50 years or older (61%), married in a stable union (68%), attended up to the third 

grade of elementary school (33%), white (56%), and belonged to social class C (63%). Only 5% of the 

volunteers resided in Vitória.  

The following oral problems were observed at the three assessments: mucositis in 5% of the 

volunteers only at the third time-point; dry mouth in 15% at the first and third assessments and 20% 

at the second assessment; and gingivitis in 10% at the first time-point, 22% at the second, and 15% at 

the third (Table 1). These differences were not statistically significant by McNemar’s test (p > 0.05). 

Table 2 describes the absolute and percent frequency of impact on the seven dimensions and 

OHIP total score at the three assessment time-points. The percent frequency of impact on the total 

score was 27% at the first time-point, 49% at the second (after the first chemotherapy session), and 

46% at the third (after the second chemotherapy session).  
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The second assessment was performed an average of 17 days (range 7 to 26 days) after the 

first chemotherapy session, and the third assessment was performed from 5 to 25 days after the 

second chemotherapy session. 

 

Table 1. Socio-demographic characteristics and oral manifestations in women with breast 
cancer. Vitória, Brazil, 2012-2013. 

Variables Category N % 
Age range Up to 49 years old 16 39% 

50 – 59 years old 14 34% 
60 years old and older 11 27% 

County of residence Vitória 2 5% 
Other 39 95% 

Marital status Single  3 7% 
Marries/stable union 28 68% 

Separate 3 7% 
Widow  7 17% 

Skin color/ethnicity White 23 56% 
Black  2 5% 

Brown 16 39% 
Educational level Illiterate/up to third grade of 

elementary school  
14 34% 

Complete fourth to incomplete 
eighth grade of elementary school  

8 20% 

Complete elementary school 6 15% 
Complete secondary school 10 24% 

Complete higher education course 3 7% 
Socio-economic classification B 7 17% 

C 26 63% 
D 8 20% 

Mucositis Time-point 1 0 0% 
 Time-point 2 0 0% 
 Time-point 3 2 5% 
Dry mouth Time-point 1 6 15% 
 Time-point 2 8 20% 
 Time-point 3 6 15% 
Gingivitis Time-point 1 4 10% 
 Time-point 2 9 22% 
 Time-point 3 6 15% 

 

Table 2. Frequency of impact per dimension in women with breast cancer at three assessment time-
points. Vitória, Brazil, 2012-2013. 
Dimensions OHIP Time-point 1 Time-point 2 Time-point 3 
 n % n % n % 
Functional limitation 1 2% 15 37% 14 34% 
Physical pain 5 12% 13 32% 12 29% 
Psychological discomfort  8 20% 5 12% 4 10% 
Physical disability 1 2% 8 20% 5 12% 
Psychological disability 6 15% 2 5% 3 7% 
Social disability  1 2% 2 5% 2 5% 
Handicap  3 7% 1 2% 2 5% 

Total score 11 27% 20 49% 19 46% 

 

Comparisons of the frequency of impact per dimension between the first and second 

assessment time-points found statistically significant differences in functional limitation (p=0.001), 
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physical pain (p=0.039), and physical disability (p=0.039). The final OHIP score was potentially 

significant (p=0.064) and suggested a poorer quality of life (Table 3). 

 

Table 3. Comparison of the frequency of impact per dimension in women with breast cancer between 
the first and second assessment time-points. Vitória, Brazil, 2012-2013. 

  Time-point 2   McNemar 
OHIP Time-point 1 Yes No Kappa p-value p-value 

Functional limitation Yes 1 0 0.083 0.183 0.001 
 No 14 26    
Physical pain Yes 3 2 0.191 0.147 0.039 
 No 10 26       
Psychological discomfort Yes 1 7 0.004 0.977 0.549 
 No 4 29    
Physical disability Yes 0 1 -0.045 0.618 0.039 
 No 8 32       
Psychological disability Yes 1 5 0.191 0.147 0.219 
 No 1 34    
Social disability Yes 0 1 -0.034 0.891 1.000 
 No 2 38       
Handicap  Yes 0 3 -0.038 0.776 0.625 
 No 1 37    
Total score Yes 6 5 0.063 0.655 0.064 
 No 14 16       

 

Comparisons of the frequency of impact per dimension between the second and third 

assessment time-points found statistically significant concordance in all the dimensions that varied 

from reasonable to substantial (p < 0.05) and moderate concordance in OHIP total score (p=0.003) 

(Table 4). 

 

Table 4. Comparison of the frequency of impact per dimension in women with breast cancer between 
the second and third assessment time-points. Vitória, Brazil, 2012-2013. 

  Time-point 3     McNemar 
OHIP Time-point 2 Yes No Kappa p-value p-value 

Functional limitation Yes 9 6 0.414 0.008 1.000 
 No 5 21    
Physical pain Yes 8 5 0.482 0.002 1.000 
 No 4 24       
Psychological discomfort Yes 2 3 0.377 0.015 1.000 
 No 2 34    
Physical disability Yes 5 3 0.728 0.001 0.250 
 No 0 33       
Psychological disability Yes 1 1 0.363 0.017 1.000 
 No 2 37    
Social disability Yes 1 1 0.474 0.002 1.000 
 No 1 38       
Handicap  Yes 1 0 0.655 0.001 1.000 
 No 1 39    
Total score Yes 14 6 0.462 0.003 1.000 
 No 5 16       
 

 Comparisons of the frequency of impact per dimension between the first and third 

assessment time-points found statistically significant difference in functional limitation (p=0.001), 

which denotes a poorer quality of life, and reasonable concordance in OHIP total score (p=0.040) 

(Table 5).  
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Table 5. Comparison of the frequency of impact per dimension in women with breast cancer between 
the first and third assessment time-points. Vitória, Brazil, 2012-2013. 

    Time-point 3     McNemar 
OHIP Time-point 1 Yes No Kappa p-value p-value 

Functional limitation Yes 1 0 0.092 0.160 0.001 
 No 13 27    

Physical pain Yes 2 3 0.076 0.574 0.092 
  No 10 26       

Psychological discomfort Yes 1 7 0.042 0.771 0.344 
 No 3 30    

Physical disability Yes 0 1 -0.042 0.706 0.219 
  No 5 35       

Psychological disability Yes 0 6 -0.108 0.456 0.508 
 No 3 32    

Social disability Yes 0 1 -0.034 0.819 1.000 
  No 2 38       

Handicap  Yes 0 3 -0.062 0.684 1.000 
 No 2 36    

Total score Yes 8 3 0.293 0.040 0.057 
 No 11 19      

 

Discussion 

The present study included a sample of women subjected to chemotherapy for breast cancer 

at HSRC. Most chemotherapy agents affect all body tissues, and several side effects may impact the 

oral cavity [4,18]. The mitotic index of oral epithelial cells is high, and these cells are particularly 

susceptible to the toxic effects of chemotherapy agents [19]. The most frequent oral signs and 

symptoms associated with chemotherapy for cancer include mucositis [4,5,18-20], dry mouth [4-5], 

periodontal disease [18], and infection [4].  

The frequency of oral problems was not significantly increased after the onset of 

chemotherapy, as measured by McNemar’s test, which suggests that oral health status did not 

deteriorate in the investigated volunteers. These findings disagree with the unanimous assertion of 

previous authors that the frequency of chemotherapy-related oral problems is high [18]. In addition, 

patients with breast cancer undergoing chemotherapy show considerable changes in the Global 

Quality of Life and its various dimensions [7]. 

However, previous studies assessed the prevalence of oral problems at a single time-point, 

and further longitudinal studies are needed to assess variations in oral problems during the course of 

treatment.  

One problem with the present study was that the period for data collection between 

chemotherapy sessions was difficult to standardize. The most fitting period for assessment would 

have been 5 to 10 days after each session because that is the time when oral problems manifest 

according to some authors [19]. However, 95% of the volunteers did not reside in the towns where 

treatment was performed, and therefore, most volunteers could not attend the appointments during 

the indicated period. 

Although the oral problems did not increase significantly after the onset of chemotherapy, 

the frequency of their impact on the volunteers’ quality of life did increase.  
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The results of the frequency of the impact of oral problems on the volunteers’ quality of life 

before intervention corroborate the previous studies in different populations of adults and older 

adults in Brazil [21-24]. A higher impact has been found in women, lower family income and low 

schoolin [9,24]. However, these results differ from studies in Australia and the United States, in 

which the frequency of impact was lower [13].  

Therefore, the results of the present study support the precarious state of oral health in 

adults and older adults in Brazil, which is primarily the legacy of the curative and mutilating 

dentistry that was practiced in this country [25].  

In addition, previous studies in cancer patients showed that poor oral health status before the 

onset of anticancer treatment is directly correlated with the appearance of oral complications 

[19,26,27]. 

The assessment after the onset of chemotherapy found a substantial increase in the frequency 

of impact of oral problems on the quality of life. Previous studies reported oral problems in 

approximately 40% of individuals subjected to chemotherapy [4,19]. The lack of studies comparing 

the frequency of impact of oral problems at different time-points after the onset of chemotherapy 

hindered comparisons between the present and previous studies. 

Analysis of the frequency of impact of oral problems on the volunteers’ quality of life per 

dimension between the first and second assessment time-points indicated statistically significant 

differences in functional limitation, physical pain, and physical disability. The final OHIP score 

exhibited a potentially significant result. These results denote a deterioration in the volunteers’ 

quality of life.  

OHIP is a subjective indicator that was formulated to obtain an encompassing self-reported 

measure of oral health-related dysfunctions, discomfort, and disability [22]. OHIP can detect 

changes in the impact of oral health state [14]. 

The OHIP functional limitation dimension includes items related to speech problems and 

reductions in taste. The physical pain dimension includes items related to pain and discomfort while 

eating. The physical disability dimension includes items related to dietary dissatisfaction and the 

need to interrupt meals due to oral problems. 

Therefore, these three dimensions assess the impact of oral problems on basic human actions. 

Some authors showed that the oral side effects of chemotherapy are the most devastating in the 

short- and long-term precisely because of the effect on the most basic human actions, such as eating 

and communicating. Speech limitations might lead to social isolation, and nutritional problems might 

weaken the patients overall. An interruption of treatment might be required to allow the oral mucosa 

to recover [5].  

The comparison of the impact frequencies per dimension between the second and third 

assessment time-points found statistically significant concordance in all dimensions. Kappa analysis 

showed that the level of concordance varied from reasonable to substantial and that the concordance 

relative to the OHIP total score was moderate. These findings suggest that no further assessment 
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would have been needed after the second time-point. Nevertheless, further longitudinal studies with 

larger samples are needed to further support these results.  

The comparison of the impact frequencies between the first and third assessment time-points 

found a statistically significant difference in functional limitation only and reasonable concordance 

relative to OHIP total score. These findings indicate that speech difficulties and reductions in taste 

exert a negative impact on the quality of life during the course of chemotherapy. The concordance 

levels of the other dimensions were low, which indicates that the results at those time-points were 

not equivalent.  

Importantly, the dichotomization of the OHIP scores, resulting in the percent measures, 

might have limited the perception of the frequency of oral problems in the volunteers. An analysis of 

the mean values of the scores (i.e., measures of severity) might provide greater precise.  

Indeed, the oral health can interfere with individuals’ daily activities and affect the 

productivity at work [8]. The results of the present study support the inclusion of dentists among 

the multidisciplinary staff who assist cancer patients. Programs that include dental care concomitant 

to chemotherapy promote the balance and maintenance of patient oral health [5]. 

The inclusion of dentists in the oncology staff is of paramount importance for patient care at 

all stages of disease. Cancer patients require specific oral care and should be monitored before, 

during, and after anticancer treatment to minimize the deleterious effects of chemotherapy and 

improve their quality of life. 

 

Conclusion 

The impact of oral problems on the volunteers’ quality of life increased from the first to the 

second assessment time-points. Differences in functional limitation, physical pain, and physical 

disability were statistically significant, and these deteriorations interfered with basic functions, such 

as speech and nutrition.  

The results of the present study indicate that oral problems exerted a substantial impact on 

the volunteers’ quality of life before the onset of anticancer treatment and deteriorated after the 

onset of chemotherapy.  
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