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Abstract

Introduction—Aromatase inhibitors (AIs) are a well-established component of adjuvant therapy 

in postmenopausal women with hormone receptor (HR)+ early stage breast cancer (BCa). We 

explored in an 18-month cohort study whether subjective oral health (OH), subjective periodontal 

health (PH), and oral health-related quality of life (OHRQoL) of postmenopausal BCa survivors 

on AIs differ from those of women without cancer diagnoses, and whether saliva flow, OH, PH 

and OHRQoL are related.

Methods—Data were collected from 29 postmenopausal BCa survivors on AIs and 29 

postmenopausal women without cancer diagnoses. Socio-demographic information, OH, PH, and 

OHRQoL were collected at baseline and 6, 12 and 18 months later. Unstimulated whole saliva 

volume per 15 minutes was determined by drooling.

Results—The two groups did not differ in background characteristics at baseline. Women on AIs 

had poorer OH (p=.043), PH (p=.04), and OHRQoL (p=.017), and lower saliva flow rate (p<.001) 

than control respondents. BCa survivors had the poorest PH at the 18 months visit. Xerostomia 

was correlated with OH at baseline and with OH and PH at 18 months. However, objective saliva 

flow rate was not correlated with OH or OHRQoL at this visit.

Conclusions—This study is the first to investigate the effects of AIs on patients’ subjective OH, 

subjective PH, and OHRQoL. The data suggest that women treated with AIs have worse OH, PH, 

and OHRQoL than women without cancer diagnoses. Interprofessional care is recommended so 
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that women on AIs receive optimal supportive oral care to assure long-term OH and positive 

OHRQoL.
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INTRODUCTION

Oral health is a critical component of an individual’s overall health [1–3] and this 

connection is even found in patients undergoing cancer treatments [4, 5]. Common oral 

complications that these patients experience include oral/pharyngeal mucositis[6], 

xerostomia, and dental caries[7]. They are also at an increased risk for opportunistic 

bacterial, fungal, and viral infections as a result of chemotherapy-induced immune 

suppression[8]. They might even experience osteonecrosis of the jaw [9] and periodontal 

tissue changes including gingivitis, gingival bleeding, and periodontal infections[10, 11 ]. 

Periodontal diseases are characterized by the infection of both the soft and hard tissues and 

can be so severe that they result in tooth loss[12]. Poor periodontal health has been shown to 

be related to systemic health in patients with diabetes[2] and cardiovascular disease[3]. 

While research has examined the effects of chemotherapy and radiation treatment on oral 

health, these investigations have focused mainly on patients with stem cell transplants [13] 

or undergoing radiotherapy, especially for head and neck cancer[14–16]. So far, no research 

investigated the impact of aromatase inhibitors (AI) on patients’ oral health and oral health-

related quality of life.

Breast cancer (BCa) is the most common type of cancer in women and the incidence 

increases with age[17]. The median age at which BCa is diagnosed in women is over 60 

years of age. Standard endocrine therapy for postmenopausal estrogen receptor positive 

(ER+) early stage BCa includes the adjuvant use of an aromatase inhibitors (AI) to interfere 

with estrogen production for between 5 and 10 years. [18] The systemic effects of inhibiting 

estrogen with AIs include accelerated bone loss and osteoporotic fractures[19] Prior research 

focused on understanding how survivors’ health-related quality of life (HRQOL) is affected 

by BCa[20], and how endocrine or hormonal therapy impact HRQOL of BCa patients and 

survivors[21, 22]. The “Arimidex, tamoxifen, alone or in combination” (ATAC) trial 

analyzed the HRQOL effects of AIs and Tamoxifen as primary adjuvant therapy for 

postmenopausal women with localized BCa. The results showed that AIs and Tamoxifen had 

similar impacts on HRQOL and that endocrine-related HRQOL gradually improved from 

baseline over the next 24 months [23].

So far, no research has explored the effects of AI therapy on BCa survivors’ oral health or 

oral health-related quality of life (OHRQoL). OHRQoL, the degree to which oral health 

affects functioning, causes pain/discomfort, and intrudes on psychological and social well-

being, [24] is an integral part of a women’s overall quality of life. One recent study 

examined the impact of Zoledronic Acid on OHRQoL in BCa patients and found that the 

OHRQOL of BCa patients using Zoledronic Acid vs. not using bisphosphonate therapy did 
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not differ[25]. However, this study only assessed OHRQoL at the end of 5 years after BCa 

diagnosis and did not analyze oral health and OHRQOL changes over time.

Concerning the effects of AIs on objectively assessed oral and specifically periodontal 

health, Taichman et al. showed that AIs have an effect on alveolar bone height, periodontal 

health and salivary biomarkers in BCa survivors which may be related to the rapid and 

severe AI induced suppression of estrogen levels[26]. However, one central question is 

whether BCa survivors on AIs are actually aware of their periodontal health status and if it 

affects their OHRQOL. This question is quite significant, because research showed that 

patients’ subjective oral and periodontal health are not only significantly related with 

chewing and eating habits,[27] but that they are better predictors of food selection than 

objective oral health assessments determined in direct clinical examinations[28–30]. 

Avoiding food that is difficult to chew, such as raw vegetables, fruits and other nutritious 

items, can affect an individual’s nutritional status and overall quality of health[31]. In 

addition, suffering from xerostomia as a possible consequence of AI use might further affect 

these patients’ OHRQOL and its impact on food selection and mastication [32].

The objectives of this study therefore are to explore in an 18 month long cohort study (a) 

whether postmenopausal BCa survivors on AIs have a poorer subjective oral health (OH), 

subjective periodontal health and OHRQoL than postmenopausal women in a control group 

who never had a cancer diagnosis, and (b) whether subjective OH, subjective periodontal 

health, and OHRQOL are related and also have a relationship with xerostomia and 

objectively assessed saliva secretion in AI users.

METHODS AND MATERIALS

This prospective, longitudinal study performed serial examinations of the oral cavity 

concurrent with collection of saliva and survey data. Study time points were baseline, 6, 12, 

and 18 months. Study participants were seen in the dental research facility of the University 

of Michigan. The baseline data on objective periodontal health measures and saliva 

biomarkers have been published elsewhere[26]. For the purpose of this report, only the 

longitudinal saliva and subjective oral health and oral health-related quality of life data are 

presented here.

This study was reviewed and approved by the Institutional Board for the Medical Sciences at 

the University of Michigan, Ann Arbor, MI, USA prior to enrolling patients and was 

registered through National Institutes of Health ClinicalTrials.gov (Identifier no. 

NCT01272570). The authors followed the STROBE guidelines for carrying out the study 

and for writing the paper[33]. All study participants provided written and signed informed 

consent.

Respondents

The cohort of women included in this study consisted of 29 postmenopausal BCa survivors 

on adjuvant AIs and 29 women without a BCa diagnosis with at least 15 teeth. The BCa 

survivors were enrolled at least 3 months after the end of their radiation/chemotherapy 

treatment in order to avoid including women in the acute recovery period.
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Procedure

Enrollment criteria have been described in full by Taichman et al. [26] Participants were 

consecutively recruited between April 2009 and September 2010 and followed for 18 

months. Menopausal status was determined using the National Comprehensive Cancer 

Network (NCCN) criteria. Postmenopausal women with a histologic confirmed diagnosis of 

early stage (I-IIIA) BCa newly on adjuvant AI therapy (within 2–11 months of start) were 

recruited from the Breast Cancer Clinic at the University of Michigan Comprehensive 

Cancer Center (UMBCC). AIs prescribed included anastrozole, exemestane or letrozole. 

Subjects may have had a history of Tamoxifen use, chemotherapy and/or radiation therapy. 

Women were excluded if they had received a diagnosis of metastatic BCa. The participants 

in the control group were recruited from the University of Michigan Breast Imaging clinic 

where they had been seen for routine mammograms. Exclusion criteria included any cancer 

(basal cell skin cancer), uncontrolled diabetes (A1c >7.2) or Sjögren Syndrome, and the use 

of medications that affect periodontal status or were highly xerogenic (i.e. medications for 

depression or asthma). Oral bisphosphonate use dosed for low bone mass was allowed. No 

participant received bisphosphonates for cancer treatment.

Survey

Participants completed a self-administered questionnaire concurrently with the dental 

examinations at baseline and after 6, 12, and 18 months. Part 1 of this survey collected 

demographic information such as age, ethnicity/race, education, and income. Part 2 included 

oral health-related questions such as the subjective oral health question from the National 

Health and Nutrition Examination Survey (NHANES)[34] which asks the respondents to 

rate the health of their teeth and gums on a 5-point scale from 1 = “Poor” to 5 = “Excellent”. 

Additional questions asked how important their oral health was, how much saliva they had, 

and how dry their mouth felt. Oral health-related behavior questions assessed the frequency 

of dental visits (1 = “Never” to 5 =”Over 13 months”) and of brushing and flossing (Answer 

scale: 1 = “Never” to 5 = “More than once a day”). Part 3 consisted of the short version of 

the Oral Health Impact Profile (OHIP-14) which assesses oral health-related quality of 

life[35]. The OHIP-14 consists of 14 questions concerning the frequency with which 

respondents had experienced oral health-related symptoms during the last month. Answers 

were given on a 5-point scale with 1 = “Never”, 2 = “Hardly ever”, 3 = “Occasionally”, 4 = 

“Fairly often”, and 5 = “Very often”. The final section contained eleven Yes/No answer 

format questions concerning the respondents’ periodontal health such as whether they had 

swelling of their gums, bleeding during tooth brushing, or had noticed any other symptoms 

related to gum disease.

Saliva collection

Unstimulated whole saliva was collected via passive drooling into a sterile plastic tube from 

all study participants only at baseline, 12 months and 18 months [36]. Participants were 

asked to refrain from eating, drinking (with the exception of water), smoking and use of 

alcohol and oral hygiene measures for at least 1 hour prior to the study visit. In addition, no 

beverages other than water were available to the participants during the approximately 1 

hour when other data (consent, vitals, patient survey) were collected before the collection of 

Taichman et al. Page 4

Support Care Cancer. Author manuscript; available in PMC 2017 September 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



the saliva sample. Saliva collection was stopped once a total of 2 ml was collected or 15 

minutes had elapsed whichever occurred first. Saliva flow rate was determined by saliva 

volume divided by time. The sample was immediately placed on ice, aliquoted, 

supplemented with proteinase inhibitors Aproptonin and Phenylmethane-sulfonyl fluoride 

(PMFS) and stored at −80 C [37]. Patients were scheduled for saliva collection at the same 

time of day for follow-up visits.

Statistical Analysis

Data were analyzed using SPSS (Statistics for Windows, Version 22.0; IBM Corp. 2013. 

Armonk, NY). Repeated measurement multivariate analyses of variance were computed to 

compare the responses of BCa survivors on AIs at baseline, 6, 12 and 18 months following 

their initiation of AIs versus women without a cancer diagnosis. Chi-square analyses were 

used to determine whether the responses to the “yes”/“no” answer format questions were 

significantly different at each of the given time points. In addition, Pearson Correlation 

coefficients were computed to determine whether there were significant associations 

between subjective oral and periodontal health, importance of oral health, saliva-related 

responses and OHRQoL at baseline and the 18 month follow-up visits. A significance level 

of 0.05 was assumed for statistical analysis.

RESULTS

A total of 142 potential participants were assessed for eligibility in this study. Of these 

patients, 34 patients were excluded due to systemic conditions or the use of xerogenic 

medications. Another 45 patients declined participation in the study due to being 

“overwhelmed with cancer treatments” or the distance from the cancer center. Five 

additional patients withdrew before the baseline assessment.

Based on the a prior design, 58 participants met study eligibility criteria and were enrolled; 

29 control participants, and 29 AI treatment participants. At the six month follow up visit, 

one BCa survivor dropped out, and at the 12 months follow up visit three BCa survivors left 

this study because they had to discontinue AI therapy due to AI toxicity. This resulted in 25 

AI study participants and 29 controls at the 18 month study visit. The two groups did not 

differ in their background characteristics at baseline as previously reported[26]. Their mean 

age was close to 62 years (AI use: 61.7 years; No AI Use: 61.6 years; p=.929). Twenty-six 

of the 29 women in each group were white and the majority of women in both groups had 

more than a high school level of education (AI use: 69%; No use: 64%; p=.804). Eight of the 

women in the AI group had incomes below $40,000 and 21 women had higher incomes 

compared to 13 women in the no AI group with lower incomes and 16 with higher incomes 

(p=.137). Twenty-one women in the AI group and 13 in the no AI use group were married 

(p=.228). Only one person in each group currently smoked. Sixteen of the AI users and 13 of 

the no AI users reported alcohol use (p=.296). More of women in the AI group reported the 

concurrent use of a bisphosphonate (AI use: 38%; No AI 17%; p=.071).

The women in the two groups did not differ in their oral health-related behavior. All 

respondents brushed at least once a day. A total of 48% of AI users and 42% of non AI users 

flossed daily (p=.209). While 27.6% of the AI users and 20.7% of the respondents in the 
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control group had no dental insurance (p=.768), all but one of the AI users reported having a 

dental visit during the 12 months prior to the baseline appointment[26]. A high pattern of 

dental utilization was evident at the 6, 12 and 18 month visits with 97% of all patients 

indicating a dental visit within the last 6 months.

Table 1 provides an overview of the cancer-related characteristics of the women with BCa at 

baseline. At the time of the BCa diagnosis, the women ranged in age between 42 and 73 

years (mean age=59.3 years). Fifteen women had been diagnosed with Stage I (51.7%), 9 

with Stage II (31%), and 5 with Stage III (17%) estrogen receptor positive BCa. The time 

between the BCa diagnosis and the baseline study assessment ranged from 8 to 19 months 

(mean=15 months) and the time that the women had been treated with AIs ranged from 2 to 

11 months (mean=5.7 months). Adjuvant cancer treatments included chemotherapy (37.9%), 

radiation therapy (89.6%), and tamoxifen therapy (17.2%) prior to the treatment with AIs. 

Twenty women used anastrozole, 7 used letrozole and 2 exemestane. Table 1 shows the 

coexisting systemic diseases and daily medication intake at baseline.

Table 2 provides an overview of the oral health-related responses of women with versus 

without AI use at baseline and at the 6, 12, and 18 months follow-up visits. Overall, women 

with AI use reported a less positive mean overall subjective teeth-related health than women 

in the control group. However, the two groups did not differ in their mean responses 

concerning the health of their gums. When asked about the amount of saliva they had, no 

significant difference was found between the women in the two groups despite the fact that 

the women with AI use had produced less saliva when unstimulated saliva was collected 

compared to the women in the control group.

In addition to these general oral health-related questions, the respondents also reported 

whether they had encountered eleven specific problems related to the health of their teeth 

and gums. The women in the AI group were significantly more likely than the women in the 

control group to report that they had 7 of the 11 issues in question. For example, overall the 

women with AI use were more likely to think they might have gum disease, had loose teeth, 

had experienced deep cleaning, had been told that they had lost bone around their teeth, and 

had sore areas on their gums that lasted for more than a week compared to the women 

without AI use. When a sum score was computed by adding one point for each reported 

symptom, the data suggested the women with AI use had a significantly worse mean 

periodontal health score than the women in the control group (p=.040) (see Figure 1). In 

addition, the mean scores at the four points in time differed (p=.016), with the mean number 

of symptoms reported at the last visit (18 months) being the worst sum score.

In addition to providing OH, periodontal health and saliva responses, the women also 

reported their oral health-related quality of life (OHRQoL) at each of the four study time 

points. The 14-item version of the Oral Health Impact Profile (OHIP-14) was used to assess 

their OHRQoL. Table 3 shows that overall, women with AI use reported poorer OHRQoL 

for 4 of the 14 items compared to the women in the control group. When an OHIP-14 index 

was computed by averaging the responses to the 14 items, the women with AI use had 

significantly poorer overall OHRQoL than the women without AI use (p=.017). Women with 

AI use reported to be more tense, self-conscious and irritable with other people and had 
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more difficulty doing their usual tasks because of problems with their teeth and mouth 

compared to the women in the control group. When the OHRQoL scores at the four points in 

time were compared, a significant difference was found (p=.005). Figure 2 shows that the 

mean OHIP-14 scores of women with BCa on AIs was poorest at baseline, improved at 6 

and 12 months and slightly worsened again at 18 months.

Table 4 shows relationships between oral and periodontal health, OHIP-14 scores and saliva 

indicators at baseline and at the 18 months assessments. This table shows that there are 

consistent correlations between the subjects’ teeth and gum related oral health responses and 

their periodontal sum scores over time. OH scores are also consistently correlated with oral 

health importance ratings. However, gum-related oral health and periodontal health scores 

and OHRQoL are only correlated at baseline. Perceived saliva was positively correlated with 

teeth and gum-related oral health at baseline, and with gum-related oral health, periodontal 

health and objective saliva volume at the 18-months follow-up visit.

DISCUSSION

To the best of our knowledge, these findings provide the first evidence that AIs impact the 

subjective oral health, periodontal health, OHRQoL, and objective saliva levels in 

postmenopausal early stage BCa survivors. As the recommended duration of adjuvant AI 

therapy is 5 years and evolving data may lead to extended therapy of 15 years[38], these 

findings should draw attention to the potential oral health-related consequences for these 

BCa patients. It is therefore crucial that future research further investigates these 

relationships and the dental treatment these patients require over the duration of their AI 

therapy.

Concerning the results in this study, it is important to note that the participants in both 

groups were comparable at baseline in terms of their oral health and oral health behavior 

including the frequencies of tooth brushing, flossing and dental visits. A decrease in 

periodontal health over time could therefore not be attributed to differential oral hygiene 

practices in these two groups of women. However, one potential moderator of oral health 

could be the amount of saliva produced. Overall, AI users produced significantly less saliva 

than the control group respondents and the difference between the two groups in the amount 

of saliva increased significantly over time. One potential explanation might be that women 

on AI therapy have severely reduced estrogen levels. Research has shown that reduced 

estrogen levels results in poorer saliva production which in turn might affect oral health over 

the course of time[39]. An additional explanation could be that 18 of the BCa survivors had 

received chemotherapy before participating in this study. Research by Jensen and colleagues 

showed that in their group of BCa patients who had undergone chemotherapy, a subgroup of 

patients still complained about xerostomia even 6 and 12 months after the chemotherapy had 

ended.[40] Future research should carefully consider the role of chemotherapy on patients’ 

saliva rate and experiences of dry mouth and potential oral health consequences.

Women on AIs were more likely to report poorer periodontal health than women in the 

control group and this effect increased over time. Specifically, they were more likely to state 

that they had loose teeth, had experienced deep cleaning, had been told that they had lost 

Taichman et al. Page 7

Support Care Cancer. Author manuscript; available in PMC 2017 September 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



bone around their teeth, and had sore areas on their gums that lasted for more than a week 

compared to control group respondents. These subjective findings complement a previously 

described objective periodontal health investigation of these BCa survivors[26]. Research 

shows that self-reported periodontal health is a valid and reliable assessment of 

postmenopausal women’s periodontal health status[41].

In addition to exploring subjective oral and periodontal health changes in BCa survivors, 

another goal of this study was to examine the oral health-related quality of life of early stage 

BCa survivors with AI therapy over time. The data clearly showed that women on AIs had 

significantly poorer OHRQoL than women in the control group. These results contradict the 

results obtained through analysis of the NHANES data[42] were BCa survivors did not have 

a lower OHRQoL compared to women with no history of cancer. This may be due to the 

lack of treatment data in NHANES on specific anti-estrogens used and that AI use could not 

be analyzed.

An additional interesting finding in this prospective, longitudinal study was that the BCa 

survivors’ OHRQoL was poorest at baseline. This result is not necessarily surprising 

because previous research showed the power of adaptation in cancer survivors and the 

resulting improvement in their quality of life[23 ]. It might also explain why Rathbone and 

colleagues found no impact on OHRQoL among their BCa survivors on bisphosphonates 

five years after treatment[25]. Although the impact of chemotherapy on OHRQoL was not 

specifically examined, we enrolled patients at least 3 months after the end of their radiation/

chemotherapy treatment in order to avoid including women in the acute recovery period. 

Future investigations should carefully analyze change in BCa survivors OHRQoL over time 

as well as the impact of different anti-estrogen treatments and the overall anticancer care 

plan.

One clear moderating factor of patients’ oral health is a lack of saliva[43]. The fact that 

objectively assessed saliva production was significantly lower in BCa survivors compared to 

women in the control group is concerning. While this study only investigated changes over 

an 18-months long period, research over a longer period of time might show greater 

significant negative impacts of decreased saliva flow rate on patients’ oral health. The 

finding that there was a significant correlation at the 18-months appointment between 

objective saliva volume and perceived saliva should alert researchers to the need to assess 

the impact of lower saliva production over time not only on patients’ perceptions of saliva 

but also on their objective oral health and OHRQoL. Xerostomia can have significant effects 

on reducing patients’ quality of life of and can seriously affect functional capabilities and 

thus potentially patients’ nutritional status [44, 45].

Limitations

Our study is unique in that it comprehensively examines subjective oral and periodontal 

health, saliva flow rate and perceptions and OHRQoL of BCa survivors on AI therapy vs. 

women without cancer diagnoses over an 18-months timespan. However, this study had 

several limitations. First, this study had a relatively small number of BCa survivors. This fact 

limits statistical analyses because it does not allow subgroup comparisons such as detailed 

examinations of the effect of age or different types of AIs on the outcomes. Second, not 
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having been able to collect data before AI therapy was initiated also limits drawing 

conclusions about participants’ perceptions of these issues before AI use. Third, the patients 

differed in the duration between their AI start and the baseline survey, Future research 

should assure that the data collection begins prior to AI initiation to control for potential 

moderating factors such as the length of AI duration. Fourth, four BCa survivors had such 

serious side effects to the AI use that their AI therapy was discontinued over the course of 

our study and they were therefore excluded from additional data collections. It is possible 

that these women had experienced serious oral health-related effects as well as other side 

effects. Future research should therefore concentrate on women who have to discontinue AI 

therapy and analyze the oral health-related effects of this treatment on these patients.

In conclusion, this study showed that BCa survivors treated with AIs have worse subjective 

oral health, periodontal health, and OHRQoL than women without cancer diagnoses. In 

addition, their objective saliva volume is decreased, a finding with a potential to significantly 

impact oral health. Future investigations are needed to focus on defining the impact of BCa 

therapies on oral health over a longer period of time and with larger samples of BCa 

survivors, including the oral health-related outcomes of BCa survivors who have to 

discontinue AI therapy due to serious side effects. These findings draw attention to the 

importance of assuring that BCa survivors on AIs receive optimal supportive oral care such 

as education about the management of xerostomia, the prevention of periodontal diseases at 

the start of AI use and more frequent dental preventive visits while being treated with AI to 

assure long-term oral health and positive OHRQoL.
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Figure 1. Average number of subjective periodontal disease indicators of women with breast 
cancer (BCa) treated with aromatase inhibitors (AI) vs. women with no cancer diagnoses at the 
four points in time
1 Note that the maximum number of subjective oral/periodontal disease indicators the 

women could report was 11. The wording of these eleven indicators is included in Table 2. 

The scores could therefore range from 0=”Best oral/periodontal health” to 11= “Worst oral/

periodontal health”.

2 The results of the repeated measurement univariate analysis of variance showed that the 

main effect “Treatment” (AI use vs. control group) (p= 0.040) and the main effect “Time” 

(Baseline vs. 6 month vs. 12month vs. 18month visits) (p= 0.016) were significant, while the 

interaction effect “Treatment” × “Time” was not significant (p=0.059).
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Figure 2. Average OHIP-14 scores of women with BCa treated with AI vs. women without cancer 
diagnoses at the four points in time
1 Note that the average OHIP-14 score can range from 1 = best oral health-related quality of 

life (OHRQoL) to 5 = worst OHRQoL. The wording of the 14 OHIP items is included in 

Table 3.

2 The results of the repeated measurement univariate analysis of variance showed that the 

main effect “Treatment” AI use vs. control group (p= 0.017) and the main effect “Time” 

Baseline vs. 6 month vs. 12month vs. 18month visits (p= 0.005) were significant, while the 

interaction effect “Treatment” × “Time” was not significant (p=0.061).

Note that the Cronbach alpha inter-item consistency coefficients for the mean OHIP-14 

scores at each point in time showed sufficient reliability (alpha at Time 1= 0.856; alpha at 

Time 2=0. 829; alpha at Time 3=0.829; alpha at Time 4=0.898).
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Table 1

General characteristics of women with BCa with Aromatase Inhibitor (AI) Use and controls at baseline

Cancer-related responses Frequencies
Mean ± SD

Percentage
Range

Age at breast cancer diagnosis in years 59.3 ± 7.1 42 – 73

Time since breast cancer diagnosis in months 15.1 ± 6.1 8 – 19

AI duration in months 5.7 ± 3.1 2 – 11

N %

Tumor stage at diagnosis:

- Stage I 15 51.7

- Stage II 9 31.0

- Stage III 5 17.3

Breast cancer treatment N %

Prior adjuvant chemotherapy:

Yes 18 62.1

No 11 37.9

Number of months between end of chemotherapy and baseline survey:

4–6 months 4 22.2

>6 months – 9 months 6 33.3

>9 months – 12 months 4 22.2

> 12 months 4 22.2

Prior radiation:

Yes 26 89.6

No 3 10.4

Prior Tamoxifen use:

Yes 5 17.2

No 24 82.8

Distribution of AIs:

Anastrozole 20 68.9

Exemestane 2 6.9

Letrozole 7 24.2

Breast Cancer and Control group

Medications intake and systemic disease AI (n=29)
N (%)

Control (n=29)
N (%)

Bisphosphonate Use:

- Yes 11(38%) 5(17%)
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Cancer-related responses Frequencies
Mean ± SD

Percentage
Range

Coexisting systemic diseases

Number of patients, (%) 20(68%) 16(55%)

Daily Medications

Number of patients, (%) 29(100%)* 22(76%)

Number of medications-Mean, SD 2.3±0.9 1.7±1.4

Range (1–5) (0–5)

Number of patients, (%) 20(69%) 18(62%)

Potentially xerogenic medications-Mean, SD 1.02±1.0 0.8±0.9

Range (0–4) (0–3)

AI –Aromatase inhibitors

*
All BCa patients took an AI daily
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