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Summary 

 As survival rates of children with cancer improved considerably during the past 

decades, the long-term effects of antineoplastic therapy gained an increasing importance. 

Survivors of childhood cancer remain at risk for radiation and chemotherapy associated 

dental complications. Childhood cancer survivors may have experienced a high number 

of invasive medical and dental procedures, which may affect their oral health-related 

quality of life (OHRQoL).  

 This study was a cross-sectional assessment of the OHRQoL in pediatric cancer 

survivors and a healthy control. Structured telephone interviews of child cancer survivors 

and their parents, with a control group of University of Illinois at Chicago Hospital 

outpatient children were completed using two surveys. 

 The purpose of the study was to compare the OHRQoL of pediatric cancer 

survivors with healthy controls and to assess the OHRQoL of pediatric cancer survivors.  
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1. INTRODUCTION 

1.1 Background Information 

 A diagnosis of cancer is a life altering event for children and adolescents as well as their 

families. Although it is promising that the overall 5 - year survival rates for childhood cancer 

have improved due to improved diagnosis and treatment, yet cancer is still the second leading 

cause of death in children aged 5 to 14 years (Murphy et al., 2013, Howlader et al., 2013). 

Cancer is characterized by uncontrolled growth of cells that lack the normal growth controls seen 

in healthy cells. This uncontrolled growth allows the cancer cells to invade adjacent structures 

and then destroy surrounding tissues and organs. (Fraumeni, 1982, McCance, 1998).  

1.2 Current Research on Oral Health in Cancer Survivors 

 Children diagnosed with childhood cancer often undergo therapies including radiation, 

transplantation, immunotherapy and/or chemotherapy. These therapies, along with medications 

provided to children during cancer therapy, have been known to cause oral complications such as 

caries, and dental developmental abnormalities including agenesis, dental hypoplasia, root 

stunting, and enamel defects. Survivors also have a higher prevalence of xerostomia, and 

cariogenic microflora, which have been linked to risk of periodontal disease (Purdell-Lewis, 

1988, Dreizen, 1988, Cowman, 1993, Makkonen, 1986, Nasman, 1994, Brown, 1992, Jones, 

1992, Dahlloof, 1997). 

 While the oral condition of patients with cancer have been studied, and addressed in the 

literature, yet no studies have examined Oral Health-related Quality of Life in the Pediatric 

cancer survivors population. It is our belief that cancer and its oral complications may have an 

impact on OHRQoL of the pediatric cancer survivor. 
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1.3 Purpose of the Study  

The purposes of this study were: 

1. To assess the impact of oral health in the quality of life of childhood cancer survivors. 

2. To compare the OHRQoL of pediatric cancer survivors with healthy outpatients.   

1.4 Hypothesis of the Study 

The null hypothesis of the study is: 

• There is no difference in OHRQoL scores between cancer survivors and healthy 

controls. 
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2. REVIEW OF LITERATURE 

2.1 Childhood Cancer 

A structured review of the literature on the topic of Childhood Cancer Survivor and oral 

health was undertaken using the search engines PubMed, Cochrane database, and Medline Plus. 

A PubMed search was completed using MeSH terms “Childhood Cancer Survivor” and: 

“Childhood Cancer”; “Oral Health”; “Dental Caries”; “Dental Health Surveys”; as well as 

general searches of “Childhood Cancer review”; “oral health-related quality of life”; and 

“COHIP”. PubMed features ‘Related Searches’ and ‘Related Citations’ were used to find 

additional articles. Eighty-nine articles were selected by the contents of the abstract and full 

review.  

In the United States, it was estimated that 15,270 children and adolescents ages 0 to 19 

years would be diagnosed with cancer and 1,790 would die of the disease in 2017 (Siegel et al., 

2017). Data published by the National Cancer Institute’s Surveillance, Epidemiology and End 

Results Program in 2014 demonstrated the incidence, mortality, and survival rates of childhood 

cancers. Among children ages 0 to 14 years, it was estimated that 10,270 would be diagnosed 

with cancer and 1,190 would die of the disease in 2017 (Howlader et al., 2017). 

In the United States, approximately 419,000 survivors of childhood and adolescent 

cancer diagnosed at ages 0 to 19 years were alive according to the latest data published 

(Howlader et al., 2017).The number of survivors will continue to increase, given that the 

incidence of childhood cancer has been rising slightly in recent decades and that survival rates 

overall are improving. 
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Acute lymphoblastic leukemia (ALL) is the most common type of cancer diagnosed in 

children ages 0 to 14 years in the United States, followed by brain and other central nervous 

system tumors, lymphomas, soft tissue sarcomas, neuroblastoma, and kidney tumors (Siegel et 

al., 2017). Lymphomas are the most common types of cancer diagnosed in 15- to 19-year-olds 

adolescents, followed by brain and other central nervous system tumors, leukemia, gonadal germ 

cell tumors, thyroid cancer, and melanoma (Siegel et al., 2017). 

Due to the improvement in treatments modalities introduced beginning in the 1960s and 

1970s, the 5-year survival rate for children diagnosed with ALL before age 20 years raised from 

less than 10% in the 1960s to about 88% in 2007–2013. Furthermore, the 5-year survival rate for 

children diagnosed with non-Hodgkin lymphoma before age 20 years has increased dramatically, 

from less than 50% in the late 1970s to about 89% in 2007–2013. 

ALL is more common in industrialized countries than in developing countries. Higher 

incidence rates of ALL have been noted at ages 2 to 4 years. In the United States, ALL is more 

common in boys than in girls and Hispanic and white children than in black children (Ward et 

al., 2014). 

The exact causes of most childhood cancers are not known. About 5% of all cancers in 

children are caused by an inherited genetic mutation. For example, an inherited mutation in 

a gene RB1 causes 25% to 30% of cases of retinoblastoma (Moore, 2009). However, only 4% of 

all cancers in children ages 0 to 14 years are retinoblastoma. An increase in the risk of childhood 

cancer has been documented in many syndromes that are associated with inherited mutations. 

Examples are Li-Fraumeni syndrome, Beckwith- Wiedemann syndrome, Fanconi anemia 

syndrome, von Hippel-Lindau syndrome (Moore, 2009). Children who have Down syndrome, 
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also known as trisomy 21, are 10 to 20 times more likely to develop leukemia than children 

without Down syndrome. 

Development of leukemia has been associated with the exposure to ionizing radiation. 

This was seen in children and adolescents who were exposed to radiation from the World War II 

atomic bomb blasts as they had an elevated risk of leukemia (Hsu et al., 2013). Furthermore, 

children whose mothers had radiographs during pregnancy and children who were exposed after 

birth to diagnostic medical radiation from computed tomography scans also have an increased 

risk of developing cancers (Linet et al., 2009). 

Parental exposure to cancer-causing chemicals, childhood exposure to common infectious 

agents, prenatal exposure to pesticides and living near a nuclear power plant, are possible 

environmental risk factors that have produced mixed results in different studies. While some 

studies have found possible associations between these factors and risk of developing cancers in 

children, other studies have found no such associations (Belson, 2007, Kinlen, 2011, Ma X, 

2009). 

Clinical signs and symptoms of cancer include anorexia, irritability, lethargy, anemia, 

bleeding, petechia, fever, lymphadenopathy, splenomegaly and hepatomegaly. Oral side effects 

that may manifest with the disease include lymphadenopathy, sore throat, laryngeal pain, 

gingival bleeding, and oral ulceration (Best, 1990, Berkowitz, 1988, Fayle, 1991, Pinkham, 

2005). 

Depending on the cancer type, different advanced treatment approaches are utilized, 

including surgery, radiotherapy, chemotherapy and hematopoietic cell transplantation (HCT). 

These treatments approaches target the rapidly dividing cells that can lead to destruction of the 

tissues. Common side effects to these approaches include nausea, hair loss, and anorexia. A child 
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diagnosed with ALL will be treated in multimodal therapies, completed in phases. The phases of 

cancer treatment are induction, consolidation/intensification, and maintenance phases. The aim 

of the induction phase is to kill all the leukemic cells in the blood and bone marrow. Eradication 

of any potential leukemic cells that may regenerate is the goal for the consolidation and 

maintenance phases (Little et al., 2008). Allogeneic bone marrow transplantation is 

recommended for some children whose leukemia has high-risk characteristics at diagnosis and 

for children who develop recurrence after remission. It may also be used if the leukemia does not 

go into remission after successive courses of induction chemotherapy (Margolin et al., 2010). 

2.2 Childhood Cancer Survivor  

 The overall 5-year survival rates for childhood cancers have steadily increased since the 

1970s and are currently over 80% (Howlader et al., 2017). Despite the advanced approaches to 

treat cancer, cancer survivors are at risk for numerous physical and psychological late effects 

with different effects on their health-related quality of life because of their cancer and the 

therapy (McDougall and Tsonis, 2009). To better understand these late effects, to increase 

survival, and to minimize harmful health effects, the Childhood Cancer Survivor Study (CCSS) 

was started in 1994. It is funded by the National Cancer Institute and other organizations and it is 

a large, geographically and socioeconomically diverse, retrospectively established cohort study 

that follows health and disease outcomes in individuals from 26 North American pediatric cancer 

hospitals who were diagnosed with cancer during childhood or adolescence and who survived at 

least five-years. (Robinson et al., 2002, Robinson et al., 2009). The distribution of cancer types 

among the CCSS cohort reflects the general representation of these cancers among children. As 

expected, the most common primary diagnosis is leukemia (34%), followed by Hodgkin disease 



 

 

7 

 

(14%) and CNS tumors (13%), with a lesser representation of kidney, soft tissue and bone 

tumors, non-Hodgkin lymphoma, and neuroblastoma.  

 According to the CCSS investigations, late effects have been documented and 

summarized. These effects are increased number and severity of chronic health conditions 

(Oeffinger, 2006, Hudson, 2013), hospitalizations (Zhang, 2014, Kurt, 2012), psychological 

distress, neurocognitive dysfunction (Zeltzer et al., 1997, 2008) and reduced productivity due to 

health problems. Adult survivors of childhood cancers also report poorer overall health and 

physical health-related quality of life (HRQOL) (Dowling, 2010). It has been estimated that 

approximately 60% of survivors experience one or more late physical effects, which can include 

cardiopulmonary, renal, endocrine, or pulmonary dysfunction, neurocognitive impairments, the 

development of secondary cancers, and infertility (Stevens, 1988). Survivors of childhood brain 

tumors are at increased risk of late neurological and neurosensory morbidities. These morbidities 

include hearing impairments, blindness, cataracts, and double vision, neurological dysfunction 

specifically coordination and motor problems, and seizure disorder. Combinations of the primary 

tumor and treatment with surgery, radiation and chemotherapy contribute to these morbidities 

(Anderson, 2001).  

 With regard to psychological effects, brain tumor survivors are at greater risk for 

psychological distress, fatigue, cognitive problems, and diminished life satisfaction. Moreover, 

survivors of leukemia, neuroblastoma, bone tumor and sarcoma, Wilms tumor, and lymphoma 

are at-risk for depression, anxiety, impaired physical or general health, or somatic distress as 

compared with other diagnostic groups or sibling controls (Zeltzer et al., 1997, 2008). 

 Many studies have assessed and evaluated academic achievement among survivors of 

specific types of childhood cancer based on investigations using the CCSS cohort (Nagarajan et., 
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2003, Mitby et al., 2003, Mulrooney., 2008, Punyko et al., 2007). According to Mitby et al. 

(2003), when comparing the brain tumor survivors to their siblings, brain tumor survivors who 

were diagnosed as preschoolers had 18-fold higher odds of a special education history than did 

those in the sibling group. Nagarajan et al (2003) found deficits in education among bone tumor 

survivors when compared with their siblings. Punyko et al (2007) evaluated educational 

outcomes among rhabdomyosarcoma survivors compared to siblings, and reported that the 

survivors of childhood rhabdomyosarcoma were more likely than siblings to have failed to 

complete high school. Similar results were found in the Canadian Cohort of Childhood Cancer 

Survivors. In this cohort study, cancer survivors age 17 years or younger were matched by age 

and sex with a group of control participants and evaluated for social outcomes. More survivors 

than controls repeated a grade in school, attended learning disability or special education 

programs, had no close friends, and did not use friends as confidants. Specifically, survivors of 

brain tumors, followed by leukemia and neuroblastoma, were most likely to have educational 

problems and no close friends (Barrera, 2005). 

2.3 Childhood Cancer and Oral Health 

 Research from the past three decades suggests patients with childhood cancer have an 

altered oral health condition, which negatively affect their oral health. According to the 

American Academy of Pediatric Dentistry (AAPD) and National Cancer Institute: 2013, the oral 

cavity is highly susceptible to the effects of chemotherapy and radiation and is the most 

frequently documented source of sepsis in the immunosuppressed cancer patient. The prevalence 

and management of oral complications in cancer patients are well-established (Belfield, 2004, da 

Fonseca, 2004, Fayle,1991, Scully, 1996, Sonis,1998). Common oral complications include oral 

mucositis, oral infections, salivary gland dysfunction and taste dysfunction. These complications 
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can lead to secondary complications such as nutritional disorder, xerostomia or hemorrhage.  

(National Cancer Institute: 2013, Hong CH et al., 2009, da Fonseca, 2011).  

 The immunocompromised status of a cancer patient can lead to oral mucosal infections 

(candidiasis, herpes simplex, varicella/zoster, cytomegalovirus) (Belfield, 2004, Brennan, 2008). 

Studies have shown an increased proliferation and colonization of gram-negative bacteria 

including Escheria coli, Pseudomonas aeruginosa, Klebsiella and Enterobacter species in the 

oral cavity of patients with ALL when compared to their healthy counterparts (Napenas, 2007, 

Sixou, 1996). Medication side effects and cancer therapy, such as radiation, as well as a change 

in oral hygiene practices, alter the oral environment, creating an increased risk for opportunistic 

oral infections. Pediatric patients with cancer are at a higher risk for fungal infections, due to the 

use of broad- spectrum antibiotics, steroids, poor oral hygiene and poor nutrition (Belfield, 

2004). Childers et al. (1993) reported that Candida was four times more likely to occur in 

children with solid tumors than children with leukemia. 

 Childhood cancer survivors remain at risk from late dental complications after receiving 

treatment with either radiation, chemotherapy or stem cell transplant. These effects can be 

summarized according to the treatment received. 

 First, radiation therapy to the head and neck region is the mode of treatment in certain 

forms of cancer. Radiation interferes with dental development by directly inhibiting mitotic 

activity of odontoblasts. The availability of rapidly dividing presecretory odontoblasts in young 

children makes them particularly susceptible to the effects of radiation. Enamel formation is, on 

the other hand, indirectly affected by radiation which induces formation of osteodentin, replacing 

normal dentin. Osteodentin inhibits nucleation of enamel crystals and this leads to deficient 

enamel mineralization (Collett WK, 1965, Arsenault, 1989, Kaste,1994). According to Kaste 
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(1994), tooth development is arrested by 30 Gray (Gy), and mature ameloblasts are damaged by 

10 Gy, of direct irradiation. However, Fromm (1986) reported late dental effects in patients 

treated with radiation doses as low as four Gy. Several variables play a role in the dose related 

oral changes, including patient age, total radiation dose, daily radiation fraction size, exposed 

tissue volume, interaction with specific chemotherapeutic agents, pre-existing dental health, and 

presence of chronic graft-versus-host disease in HCT survivors. The risk of dental abnormalities 

after radiotherapy is influenced by both younger age at irradiation (McGinnis, 1985, Sonis,1990, 

Kaste,1997) and by higher doses of radiation (Jaffe, 1984, Kaste, 2009) 

 Dental root stunting, microdontia, hypodontia, enlarged pulp chambers, and over- 

retention of primary teeth are some of the dental abnormalities seen in children treated with 

radiation therapy for ALL (Kaste,1997). Scully, et al. (1996) similarly reported long-term 

complications of radiation to the oral cavity in children, including enamel hypoplasia, 

microdontia, delay or failure of tooth development and eruption, altered root formation, and 

maldevelopment in the craniofacial skeleton. In addition to the changes of oral structures, 

radiation therapy damages salivary glands, salivary flow rate, pH and production of saliva 

(Whitmyer,1997). Post-radiation salivary gland damage reduces salivary secretion, makes saliva 

more acidic, and promotes highly cariogenic oral microflora such as streptococci mutans and 

lactobacilli (Whitmyer,1997). Xerostomia, along with mucosal ulcers, creates dental pain and 

discomfort, which can lead to changes in eating habits. Consumption of foods with high sucrose 

content and ease of eating are preferred by the patient, and as a result, predisposes the patient to 

caries (Sonis, 1988, Scully, 1996). 

 Although the dental effects of chemotherapy have been well studied in childhood cancer 

survivors, yet it can be difficult to distinguish whether these effects are caused by chemotherapy 
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alone or combination of chemotherapy and radiation. Vincristine and alkylating agents have been 

associated with dental abnormalities among survivors of childhood cancer. Prominent 

incremental lines on the dentin of extracted teeth among survivors of various childhood cancers 

corresponding to cycles of intravenous chemotherapy including vincristine were reported in two 

studies (Maguire, 1987, Macleod, 1987). This could be related to the inhibitory effect of 

vincristine on the secretion of collagenous dentine matrix by odontoblasts (Moskalewski, 1975, 

Stene, 1980). A dose-dependent risk of having at least one dental abnormality among survivors 

treated with alkylating agents when compared to those who received no alkylating agents was 

reported by Kaste et al. (2009). Dental caries (Pajari,1988, Purdell-Lewis, 1988, Fromm, 1986, 

Kaste, 2009, Dens, 1995, Kaste, 1998, Kupeli, 2006, Avsar, 2007) a higher DMFT score 

(Fleming,1993, Dens, 1995, Alberth, 2004, Hutton, 2010), or a higher decayed, missing, filled 

surface (DMFS) score (Pajari, 1988, Dens, 1995, Alberth ,2004) are the most commonly reported 

dental late effects following chemotherapy in childhood cancer survivors. It has been 

hypothesized that changes in the oral cavity, eating habits, and hygiene practices promotes a 

cariogenic environment for the pediatric cancer survivor. Avsar, (2007) reported after mean 

follow up of two years and half, 96 survivors of childhood cancer treated with chemotherapy and 

no radiation to the teeth had lower salivary flowrate and higher cariogenic bacteria such as 

mutans streptococci and lactobacillus compared to healthy controls. Among cancer survivors, the 

prevalence of caries and DMFT scores were reported higher than the healthy controls. Pajari, 

(1995) studied the caries incidence of children with ALL related to the therapy used and 

compared them to healthy controls. Overall, a higher proportion of filled anterior permanent 

tooth surfaces were found at the age of 12 years among those treated with chemotherapy alone, 

chemotherapy and cranial radiation, and chemotherapy and total body radiation when compared 
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to controls. Similarly, another study found that DMFT scores of children undergoing 

chemotherapy and radiation therapy was significantly higher when compared to children 

undergoing chemotherapy alone (Nasim et al., 2007). 

 Disturbances to both odontogenesis and amelogenesis, due to chemotherapy treatments 

lead to dental developmental abnormalities. Dental agenesis, dental hypoplasia, root stunting, 

and enamel hypoplasia after chemotherapy have been reported in several studies. Maciel JCC, 

(2009) studied the oral health and dental anomalies in children and adolescents treated for ALL 

with chemotherapy. Higher prevalence of hypodontia, microdontia, enamel discoloration and 

root stunting among the survivors when compared to healthy controls in ALL and neuroblastoma 

survivors treated with chemotherapy (Alpaslan, 1999, Maciel, 2009, Kaste, 1998). Moreover, 

Avsar et al (2007) investigated the association between chemotherapy and dental abnormalities 

among childhood cancer survivors with various diagnoses. In this study, higher rates of arrested 

root development with short V-shaped root formation and white/cream enamel opacity were 

found in cancer survivors compared to healthy controls matched on age, sex, and socioeconomic 

status.  

 Several studies concluded that there is a direct relationship between the age of cancer 

survivors at chemotherapy treatment and concomitant radiation treatment on the incidence of 

dental developmental abnormalities (Cubukcu, 2012, Maciel, 2009, Minicucci, 2003, Pedersen, 

2012). Minicucci et al. (2003) found an increased prevalence of dental abnormalities, including 

delayed development, microdontia, malformed roots, and enamel hypoplasia with younger age at 

treatment (1–6 years of age vs. 7–12 years). Maciel et al. (2009) reported a higher mean number 

of teeth with dental abnormalities found among survivors of ALL treated with chemotherapy, 
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radiotherapy and HCT when compared to those treated with chemotherapy and radiotherapy or 

chemotherapy.  

 Common late dental effects of HCT were also reported in the literature.  Regarding dental 

caries, two studies reported no effect of HCT on mean of DMFT or DMFS scores among HCT 

survivors who were conditioned with 10 Gy TBI and cyclophosphamide and controls (Nasman, 

1994, Dahllof, 1997). The authors concluded that these findings could be attributed to the use of 

fluoride prophylaxis, chlorhexidine rinse and parental training in dental care. On the other hand, 

higher DMFT scores among survivors treated with HCT compared to those treated with 

chemotherapy alone were reported by other studies (Hutton, 2010, Maciel, 2009, Uderzo, 1997). 

Regarding dental developmental abnormalities after the HCT treatment, several studies found 

increased risk later in life. This was especially for children conditioned with TBI and high-dose 

chemotherapy before HCT (Dahllof et al., 1997, Nasman et al., 1994, Nasman et al., 1997, 

Uderzo et al., 1997, Vaughan et al., 2005, Vesterbacka et al., 2012).  

2.4 Studies on Oral Health- related Quality of Life 

 Oral Health Related Quality of Life (OHRQoL) is an extension of HRQoL that 

specifically reflects the patient’s perception of the impact of their current oral health status on 

their current quality of life. The OHRQoL has been defined as a multidimensional concept which 

includes a subjective evaluation of the individual’s oral health, functional well-being, 

expectations and satisfaction with care, and sense of self (Sischo  & Broder, 2011). Oral Health 

Related Quality of Life in children and adolescents can be assessed with two different 

approaches. Either children can directly report their own perceptions, or parents can report and 

rate their child. In the last decade, many OHRQoL questionnaires have been developed for 

children and adolescents. They include the Child Perceptions Questionnaire (CPQ) (Jokovic et 
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al., 2002, Jokovic et al., 2004, Jokovic et al., 2006), the Child Oral Impacts on Daily 

Performances Index (C-OIDP) (Gherunpong, 2004), the Child Oral Health Impact Profile 

(COHIP) (Broder & Wilson-Genderson, 2007), the Early Child Oral Health Impact Scale 

(ECOHIS) (Pahel, 2004) , the Scale of Oral Health Outcomes for 5-year-old children (SOHO-5) 

(Tsakos, 2012), the Michigan Oral Health-Related Quality of Life scale (MOHRQoL) (Filstrup, 

2003) and the Pediatric Oral Health-Related Quality of Life Measure (POQL) (Huntington, 

2011).  

 The Child Oral Health Impact Profile (COHIP) is the first children’s OHRQoL 

instrument to incorporate both positive and negative health impacts, therefore has the potential to 

measure more than the absence of a condition but can measure positive attributes or enhanced 

well-being as a result of care. (Sischo and Broder, 2011).  It displayed good validity and 

reliability in children and adolescents ages 8-15 years (Broder and Wilson-Genderson, 2007). 

The COHIP questionnaire contains items to assess both positive and negative aspects of 

OHRQoL, following the World Health Organization concept that health is more than the absence 

of disease (Broder et al., 2007). The COHIP questionnaire is available in a long version with 34 

items and a short version which contains 19 items. The short version of COHIP has been tested 

and its reliability and validity are consistent with those reported in the literature for the long 

version COHIP (Broder et al., 2012). The COHIP measures OHRQoL in five domains: Oral 

Health, Functional Well- Being, Social-Emotional Well-Being, School Environment and Self 

Image. Oral health quality of life has been studied in other conditions such as sickle cell disease 

(Ralstrom, 2014), orofacial defects (Ward, 2013), orthodontics, craniofacial, and pediatric 

medicine (Broader et al., 2007) and cystic fibrosis (Patrick et al., 2016). 
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 While the oral condition of patients with cancer have been studied, no studies have 

examined OHRQoL in childhood cancer survivors population.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

16 

 

3. MATERIALS AND METHODS 

3.1 Study approval  

This study was approved by the Institutional Review Boards (IRB) of the University of Illinois at 

Chicago (UIC) IRB (approval #2017-0694), Chicago, IL (Appendix A).  

3.2 Study Criteria 

The following were the inclusion criteria for eligibility to participate in this study:  

For cases:  

1. Patients at least one year cancer free.  

2. Patients between 8 and 15 years of age. 

3. Patients at the Pediatric Cancer Clinic at the University of Illinois Hospital  

4. Patients and legal guardians who are able to speak and read English or Spanish. 

For controls: 

1. Healthy controls between 8 and 15 years of age. 

2. Patients at University of Illinois Hospital outpatient clinic. 

3. Patients and legal guardians who are able to speak and read English or Spanish.   

The exclusion criteria were: 

For cases: 

 1. Patients and/or legal guardians who have a diagnosis of intellectual disability or any other 

cognitive problems. 

For controls: 

1. Patients who have a diagnosis of cancer or any medical condition.  

2. Patients and/or legal guardians who have a diagnosis of intellectual disability or any other 

cognitive problems 
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3.3   Recruitment Process 

 The research method was structured telephone interviews of child cancer survivors and 

their parents, with a control group of outpatient children from the UIC hospital system. The 

project was a collaborative effort between the Pediatric Cancer Clinic and the Pediatric 

Outpatient Clinic at the University of Illinois Hospital. After determining eligibility, patients and 

legal guardians were contacted by two doctors at the UIC hospital to obtain permission to be 

contacted by the principal investigator for the study by phone call interview (see the medical 

doctor telephone script English & Spanish version, Appendices B & C). Once the legal guardians 

agreed, the child name, contact phone number and preferred language were added to an 

eligibility criteria checklist (Eligibility criteria checklist, Appendix D) and the list was sent to the 

principal investigator via encrypted email. A one-page information sheet was mailed to a 

parent/guardian of all patients included in the study, explaining the purpose of the study (Subject 

information sheet English & Spanish version, Appendices E & F). A maximum of three 

telephone attempts were completed by the PI and Spanish speaking co- investigator on three 

separate days and at different times of the day to obtain the interview. Once the 

parents/guardians were reached by telephone, the study details were provided and verbal consent 

to participate was obtained by the PI or the Spanish speaking co- investigator (PI telephone 

script, English and Spanish, Appendices G & H). Parents/guardians were given the option of 

completing the interview at that time or scheduling a more convenient day and time for them and 

their child for the phone interview, which required approximately 15-20 minutes to be 

completed. The consent and assent were discussed with the patient and legal guardian. Study 

subjects were informed that participation was strictly voluntary, with no compensation. Filled 

questionnaires were identified with an identification number which was not linked to any 
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personal information, thus remaining anonymous (Telephone script assent English and Spanish, 

Appendix I & J). The parents/ legal guardians were asked to answer the parent survey (English 

and Spanish, Appendix K & L) and the children were asked to answer the Child Oral Health-

Related Quality of Life Impact Profile (COHIP) survey (English and Spanish, Appendix M & 

N). No protected health information was collected from the interview.   

3.4 Parent Survey Instrument  

 The Parent Survey (Appendix K) contained questions about demographics, specifically 

the patient’s gender, age, current health status, dental utilization, ethnicity and estimated annual 

household income, type of cancer and type of treatment. 

3.5   Child Oral Health Impact Profile Survey Instrument 

 The second survey, the Child Oral Health-related Quality of Life Impact Profile (COHIP), 

was completed by the patient. The COHIP (Appendix L) was designed to assess self-reported 

OHRQoL in children ages 8-15 years. The instrument contains 19 questions related to oral health 

and quality of life, focused on five areas: oral health, functional well-being, social- emotional 

well-being, school environment and self-image. The format of the COHIP elicits responses with 

five choices. Scoring of the negatively worded items were recoded and structured so that a score 

of zero was the most negative, while four was the most positive. Nineteen items were used in the 

overall COHIP score calculation. Overall COHIP scores range from 0-76, with high COHIP 

scores indicating a better OHRQoL. 

3.6   Data Analysis  

 Data gathered through all study forms were transferred into Microsoft Excel Spreadsheet 

(Microsoft Inc., Redmond, WA, USA). The data file was stored on a password-protected 

computer. The Excel data file was then transferred to the IBM SPSS Statistics 22.0 software 
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(IBM Corp., Amok, NY, USA). Statistical analysis included descriptive statistics, frequencies, 

Chi-Square, independent T- test, regression model and Analysis of Variance (ANOVA). Our 

goal was to achieve a power of 80% to detect a significant difference using an independent T-test 

and an alpha of 0.05 for the total scores and domain scores for analyses of the COHIP. 
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4. RESULTS 

4.1 Data Collection 

 This study was a cross-sectional assessment of the OHRQoL in pediatric cancer survivors 

and a control group of UIC outpatient children. Patient recruitment, verbal parental consent, 

patient assent and questionnaire administration were completed by the PI and a Spanish speaking 

UIC dental student.  

 For the cancer survivors group recruitment, 63 eligible children were identified as seen in 

the last three years and otherwise eligible for the study. Fifty-six were able to be reached. They 

all agreed to be contacted by the PI. Only 42 could be reached by the PI and the Spanish 

speaking co-investigator. One parent refused to participate in the study after being contacted by 

the PI.  

 For the healthy controls recruitment, a physician identified potential subjects from the last 

300 patient visits. All parents who were reached by the physician agreed to participate in the 

study. The physician provided the PI with a list of the 56 parents who agreed to be contacted. 

Out of the 56 subjects only 41 could be reached by the PI and the Spanish speaking co-

investigator. Forty-one pairs of subjects and parents were completed for each group. All surveys 

were completed in paper form.  

4.2 Parent Survey  

 The Parent Survey (Appendix K) provided demographic information (Table I), 

characteristics of cancer survivors (Table II), and an assessment of general and oral health status 

(Table III). The average age of the subjects was 12 years old for the cancer survivor group and 

11 years old for the healthy control group. The proportion of male and female participants was 
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about half in both groups. Reported race information for cancer survivors group in descending 

order was Caucasian (44%), Hispanic (34%). African American (22%). Reported race 

information for healthy control group in descending order was African American (39%), 

Caucasian (34%), Hispanic (27%).  The healthy controls were more likely to speak Spanish and 

had lower incomes than the cancer survivors (p<.000).  
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Table I 

Demographic characteristics of childhood cancer survivors and healthy controls 

 Cancer 

survivor  

N (%) 

Healthy 

control 

N (%) 

Total 

N (%) 

Significance 

Patient Gender 

Male 

Female 

 

 

15 (37%) 

26 (63%) 

 

41 (100%) 

 

23 (56%) 

18 (44%) 

 

41 (100%) 

 

38 (46%) 

44 (54%) 

 

82 (100%) 

P> 0.1 

Patient race 

1. African American / 

African / Caribbean / 

Black 

2. Caucasian / White/ 

Middle east 

3. Hispanic / Latino 

 

 

9 (22%) 

 

 

18 (44%) 

 

14 (34%) 

 

41 (100%) 

 

16 (39%) 

 

 

14 (34%) 

 

11 (27%) 

 

41 (100%) 

 

25 (30%) 

 

 

32 (39%) 

 

25 (30%) 

 

82 (100%) 

P> 0.1 

Language 

1. English 

2. Spanish 

 

29 (71%) 

12 (29%) 

 

41 (100%) 

0    (0%) 

 

70 (85%) 

12 (15%)  

 

P<.000 

Patient age  

8 years 

9 years 

10 years 

11 years 

12 years 

13 years 

14 years 

15 years 

 

9 (22%) 

6 (15%) 

6 (15%) 

1 (2%) 

1 (2%) 

2 (5%) 

7 (17%) 

2 (5%) 

 

 

8 (20%) 

9 (22%) 

4 (10%) 

5 (12%) 

5 (12%) 

4 (10%) 

1 (2%) 

5 (12%) 

 

17 (20%) 

16 (19%) 

10 (12%) 

6 (7%) 

6 (7%) 

6 (7%) 

19 (23%) 

7 (8%) 

P> 0.1 

Annual Household income 

 

Less than $50,000 

 

$50,000-99,000 

 

$100,000-149,999 

 

 

20 (49%) 

 

15 (37%) 

 

6 (15%) 

 

 

39 (95%) 

 

2 (5%) 

 

0 (0%) 

 

 

59 (72%) 

 

17 (21%) 

 

6 (7%) 

P< .000 

Type of health insurance  

1. Private health 

insurance 

 

2. Medicare /Medicaid 

 

 

5 (12%) 

 

 

36 (88%) 

 

0 (0%) 

 

 

41 (100%) 

 

5 (6 %) 

 

 

77 (94%) 

P= .06 
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Table II shows most of the cancer survivors were diagnosed with leukemia and treated with 

chemotherapy. Most of the cancer survivors were five-year cancer free. 
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Table II 

Demographic characteristics of childhood cancer survivors  

 

 Cancer survivor  

N (%) 

Diagnosis 

 

1. Leukemia 

 

2. Brain and central nervous system (CNS) tumors  

 

3. Neuroblastoma  

 

4. Non- Hodgkin  

lymphoma (NHL) 

5. Others 

 

 

 

16 (39 %) 

 

0 (0%) 

 

4 (10%) 

 

0 (0%) 

 

21 (51%) 

Type of cancer treatment  

1. Chemotherapy 

2. Hormonal therapy 

3. Stem cell/ Bone marrow transplant 

4. Surgery 

5. Radiotherapy  

6. Unsure 

7. None of the above 

8. Chemotherapy and surgery 

 

 

34 (83%) 

0 (0%) 

0 (0%) 

4 (10%) 

0 (0%) 

0 (0%) 

0 (0%) 

2 (5%) 

Cancer free (years) 

Less than 1 year 

1 year 

2 years 

3 years  

4 years 

5 years and above 

 

 

 

5 (12%) 

8 (19%) 

7 (17%) 

5 (12%) 

16 (39%) 
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Table III shows excellent oral health was reported by half of the cancer survivors’ caregivers, 

and less excellent oral health by the healthy controls.; and nearly more than half of cancer 

survivors had a dental visit within six months. The presence of caries was higher in the health 

controls than the Pediatric cancer survivors (p < .05). 
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Table III 

Parental view of child’s general and oral health 

 

 Cancer 

survivor  

N (%) 

Healthy 

control  

N (%)  

Total 

N (%) 

Child’s General Health (in last 4 weeks) 

1. Excellent 

2. Less than excellent  

 

 

33 (80%) 

8 (20 %) 

 

28 (68%) 

13 (32% 

 

61 (74%) 

21 (26%) 

Child’s Oral Health 

1. Excellent 

2. Less than excellent  

 

 

23 (56%) 

18 (44%) 

 

15 (37%) 

26 (63%) 

 

38 (46%) 

44 (54%) 

Time since child’s last dental visit 

1. 6 months ago or less 

2. Between 6 months and 12 months ago.  

3. On an emergency basis only  

4. My child has never seen the dentist  

 

 

20 (49%) 

21 (54%) 

0 (0%) 

0 (0%) 

 

22 (54%) 

18 (44%) 

1 (2%) 

0 (0%) 

 

42 (51%) 

39 (48%) 

1 (1 %) 

0 (0%) 

Presence of caries * 

Yes 

No 

 

8 (20%) 

33 (80%) 

 

18 (44%) 

23 (56%) 

 

26 (32%) 

56 (68%) 

Frequency of child’s brushing 

 Daily 

Not everyday 

Weekly  

Rarely  

Never 

 

40 (97%) 

1 (2%) 

0 (0 %) 

0 (0 %) 

0 (0 %) 

 

40 (97%) 

1 (2%) 

0 (0 %) 

0 (0 %) 

0 (0 %) 

 

80 (97%) 

2 (2%) 

0 (0 %) 

0 (0 %) 

0 (0 %) 

Who brushes child’s teeth  

Child alone 

Child and adult 

None  

 

 

38 (93%) 

3 (7%) 

0 (0%) 

 

41 (100 %) 

0 (0 %) 

0 (0 %) 

 

79 (96 %) 

3 (4%) 

0 (0%) 

Parent’s Belief that Child’s Oral Health is 

Related to Their General Health 

Yes 

No 

I don’t know 

 

 

 

 

41 (100%) 

0 (0%) 

0 (0%) 

 

 

 

41 (100%) 

0 (0%) 

0 (0%) 

 

 

 

82(100%) 

0 (0%) 

0 (0%) 

 * p < .05 
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4.3 Child Oral Health Impact Profile Survey  

 The COHIP total score and individual domain scores were analyzed (Table IV) using a 

Mann Whitney U and T tests. Pediatric cancer survivors had lower total COHIP scores than 

control subjects. The controls reported higher oral health quality of life in three domains: Social-

Emotional Well-being, School Environment, and Self-Image. 
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Table IV 

Child Oral Health Impact Profile score by child cancer survivors and healthy controls  

 

 Cancer 

survivors 

Mean (SD) 

Healthy 

Controls 

Mean (SD) 

P value 

P <.05 

Total Score 

19 items 

64 (10) 70 (6) P <.000 

Oral Health Well-being 

5 Items  

17 (3) 18 (2) P >.05 

Functional Well-being 

4 items 

15 (2) 15 (1) P >.05 

Social-emotional Well-being 

  6 items 

19 (5) 23 (2) P <.000 

School Environment 

2 items 

6 (2) 7 (1) P <.01 

Self-image 

2 items 

5 (2) 7 (1) P <.01 

T test compared scores on total score, oral health well-being, functional well-being and social 

emotional well-being. 

Mann-Whitney compared scores on School environment and self-image.  
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Since the cases and controls differed in income, the COHIP scores for subjects with incomes 

under $50,000 were summarized in Table V. There was still a significance difference in total 

COHIP score and in three domains of the COHIP, comparing by t test and Mann-Whitney U 

tests. 
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Table V 

Child Oral Health Impact Profile score by annual household income  

 

 Cancer survivors  Health controls 

 Under 50 k Under 50 k 

COHIP Mean (SD) 

N= 20 

Mean (SD) 

N= 39 

Total Score 

19 items 

64 (10) ** 70 (6) 

Oral Health 

Well-being 

5 Items  

17 (3) * 18 (2) 

Functional Well-

being 

4 items 

14 (2) 15 (1) 

Social-emotional 

Well-being 

  6 items 

20 (4) ** 23 (2) 

School 

Environment 

2 items 

7 (1) 7 (1) 

Self-image 

2 items 

6 (2) ** 7 (1) 

T test compared scores on total score, oral health well-being, functional well-being and social 

emotional well-being. 

Mann-Whitney compared scores on school environment and self-image.  

* P <.05 

**P<.01 
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All COHIP questions and responses are included in Tables VI-X. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table VI 

Child Oral Health Impact Profile oral well- being scores between cancer survivors and healthy 

controls 

 

 
In the past 3 

months, how 

often have you? 

Never (1) 

N (% of total) 

Almost Never (2) 

N (% of total) 

Sometimes (3) 

N (% of total) 

Fairly-Often (4) N 

(% total)  

 

Almost All the 

Time (5) 

N (% of total) 

Oral well- being 

5 items  

Cancer 

survivor  

Healthy 

control 

Cancer 

survivor  

Healthy 

control  

Cancer 

survivor  

Healthy 

control  

Cancer 

survivor 

Healthy 

control 

Cancer 

survivor  

Healthy 

control 

1. Had pain 

in your 

teeth/tooth

ache 

 

34 

(82%) 

 

18 (44 

%) 

 

3 (7%) 

  

 

16 

(39%) 

 

3 (7%) 

 

4 

(10%) 

 

1 (2%) 

 

3 (7%) 

 

0 (0%) 

 

0 (0%) 

2. Had 

discolored 

teeth or 

spots on 

your teeth 

 

20 

(49%) 

 

29 

(70%) 

 

6 (15%) 

 

12 

(29%) 

 

12 

(29%) 

 

0 (0%) 

 

2 (5%) 

 

0 (0%) 

 

1 (2%) 

 

0 (0%) 

3. Had 

crooked 

teeth or 

spaces 

between 

your teeth 

 

30 

(73%) 

 

28 

(68%) 

 

7 (17%) 

 

13 

(32%) 

 

2 (5%) 

 

0 (0%) 

 

2 (5%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

4. Had bad 

breath 

25 

(61%) 

31 

(76%) 

11 

(27%) 

10 

(24%) 

5 (12%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

5. Had 

bleeding 

gums 

31 

(76%) 

28 

(68%) 

4 (10%) 11 

(27%) 

6 (15%) 2 (5%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
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Table VII 

Child Oral Health Impact Profile functional well- being scores between cancer survivors and 

healthy controls  
 

In the past 3 

months, how 

often have 

you? 

Never (1) 

N (% of total) 

Almost Never (2) 

N (% of total) 

Sometimes (3) 

N (% of total) 

Fairly Often (4) N 

(% total)  

 

Almost All the 

Time (5) 

N (% of total) 

Functional 

well- being 

4 items  

Cancer 

survivor  

Healthy 

control 

Cancer 

survivor  

Healthy 

control  

Cancer 

survivor  

Healthy 

control  

Cancer 

survivor 

Healthy 

control 

Cancer 

survivor  

Healthy 

control 

6. Had 

difficulty 

eating 

foods 

you 

would 

like to 

eat 

 

32 

(78%) 

 

36 

(88%) 

 

4 

(10%) 

 

5 

(12%) 

 

5  

(12%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

7. Had 

trouble 

sleeping 

 

36 

(88%) 

 

31 

(76%) 

 

2 (5%) 

 

10 

(24%) 

 

3 (7%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

8. Had 

difficultl

y saying 

certain 

words 

 

35 

(85%) 

 

33 

(80%) 

 

5 (12%) 

 

7 (17%) 

 

1 (2%) 

 

1 (2%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

9. Had 

difficulty 

keeping 

your 

teeth 

clean 

 

33 

(80%) 

 

5 (12%) 

 

 

5 (12%) 

 

 

5 (12%) 

 

 

3 (7%) 

 

1 (2%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 
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Table VIII 

Child Oral Health Impact Profile Social/Emotional Well-Being scores between cancer survivors 

and healthy controls  

 
In the past 3 

months, how 

often have you? 

Never (1) 

N (% of total) 

Almost Never (2) 

N (% of total) 

Sometimes (3) 

N (% of total) 

Fairly- Often (4) N 

(% total)  

 

Almost All the 

Time (5) 

N (% of total) 

Social/Emotional 

Well-Being  

6 items  

Cancer 

survivor  

Healthy 

control 

Cancer 

survivor  

Healthy 

control  

Cancer 

survivor  

Healthy 

control  

Cancer 

survivor 

Healthy 

control 

Cancer 

survivor  

Healthy 

control 

10. Been 

unhappy or 

sad 

 

26 

(63%) 

 

35 

(85%) 

 

8 (19%) 

 

4 

(10%) 

 

6 (15%) 

 

2 (5%) 

 

0 (0%) 

 

0 (0%) 

 

1 (2%) 

 

0 (0%) 

11. Felt 

worried or 

anxious 

 

19 

(46%) 

 

35 

(85%) 

 

12 

(29%) 

 

5 

(12%) 

 

9 (22%) 

 

 

1 (2%) 

 

0 (0%) 

 

0 (0%) 

 

1 (2%) 

 

0 (0%) 

12. Avoided 

smiling or 

laughing 

with other 

children 

 

18 

(44%) 

 

10 

(24%) 

 

10 

(24%) 

 

5 

(12%) 

 

12 (2%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

 

1 (2%) 

 

0 (0%) 

13. Felt that 

you look 

different 

 

20 

(49%) 

 

30 

(73%) 

 

10 

(24%) 

 

9 

(22%) 

 

11 

(27%) 

 

2 (5%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

14. Been 

worried 

about what 

other 

people 

think about 

your . . .

  

 

20 

(49%) 

 

33 

(80%) 

 

9 (22%) 

 

7 

(17%) 

 

11 

(27%) 

 

1 (2%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

15. Been 

teased, 

bullied, or 

called 

names by 

other 

children 

 

23 

(56%) 

 

33 

(80%) 

 

9 (22%) 

 

7 

(17%) 

 

1 (2%) 

 

2 (5%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 
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Table IX 

Child Oral Health Impact Profile school environment scores between cancer survivors and 

healthy controls  
 

In the past 3 

months, 

how often 

have you? 

Never (1) 

N (% of total) 

Almost Never (2) 

N (% of total) 

Sometimes (3) 

N (% of total) 

Fairly Often (4) N 

(% total)  

 

Almost All the 

Time (5) 

N (% of total) 

School 

environment   

2 items  

Cancer 

survivor  

Healthy 

control 

Cancer 

survivor  

Healthy 

control  

Cancer 

survivor  

Healthy 

control  

Cancer 

survivor 

Healthy 

control 

Cancer 

survivor  

Healthy 

control 

16. Missed 

school 

for any 

reason 

  

27 

(66%) 

 

33 

(80%) 

 

7 (17%) 

 

6 

(15%) 

 

4 (10%) 

 

2 (5%) 

 

3 (7%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

17. Not 

wanted 

to 

speak/r

ead out 

loud in 

class 

 

22 

(54%) 

 

30 

(73%) 

 

9 (22%) 

 

10 

(24%) 

 

9 (22%) 

 

1 (2%) 

 

1 (2%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 
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Table X 

Child Oral Health Impact Profile self-image scores between cancer survivors and healthy 

controls  

 
In the past 3 

months, 

how often 

have you? 

Never (1) 

N (% of total) 

Almost Never (2) 

N (% of total) 

Sometimes (3) 

N (% of total) 

Fairly-Often (4) N 

(% total)  

 

Almost All the 

Time (5) 

N (% of total) 

Self-image   

2 items  

Cancer 

survivor  

Healthy 

control 

Cancer 

survivor  

Healthy 

control  

Cancer 

survivor  

Healthy 

control  

Cancer 

survivor 

Healthy 

control 

Cancer 

survivor  

Healthy 

control 

18. Been 

confide

nt 

 

1 (2%) 

 

0 (0%) 

 

2 (5%) 

 

0 (0%) 

 

11 

(27%) 

 

2 (5%) 

 

13 

(32%) 

 

11 

(27%) 

 

14 

(34%) 

 

28 

(68%) 

19. Felt 

that 

you 

were 

attracti

ve 

(good 

looking

) 

 

1 (2%) 

 

0 (0%) 

 

0 (0%) 

 

0 (0%) 

 

13 

(32%) 

 

2 (5%) 

 

14 

(34%) 

 

12 

(29%) 

 

13 

(32%) 

 

27 

(66%) 
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5. DISCUSSION 

 

5.1 General Findings of the Study 

 To the best of our knowledge, this is the first study to assess the OHRQoL in pediatric 

cancer survivors. Our convenience sample from the UIC hospital enabled the comparison of 

OHRQoL between two groups. Our results indicate that pediatric cancer survivors had lower 

OHRQoL scores than healthy controls, particularly in social-emotional well-being, school 

environment, and self-image subscales. The results of this study indicate that pediatric cancer has 

an impact on oral health related quality of life in cancer survivors compared to healthy controls.  

 The nonequivalent demographics between the study and control groups is a serious 

limitation of our study. We did not have the resources to obtain a group matched for anything 

except age and sex.  Pediatric cancer survivors’ families were more likely to speak Spanish and 

had higher incomes. This made it difficult to compare the results meaningfully.  

 The majority of both childhood cancer survivors and healthy controls brushed their teeth 

daily and without supervision. Most cancer survivors’ parents thought their child had no caries, 

but only half of the parents of healthy controls thought their child had no caries. The low number 

of cancer survivors with self-reported caries in our study is not in accordance with some studies 

that suggest that patients with cancer have higher caries prevalence than healthy controls (Pajari 

U,1988, Purdell-Lewis DJ, 1988, Fromm, 1986, Kaste, 2009, Dens,1995, Kaste SC, 1998, Kupeli 

S, 2006, Avsar A, 2007). This may be a credit to our oncology clinic which emphasizes oral 

health care, compared to the healthy controls who did not receive special encouragement to 

support oral health.  

 In spite of the higher income, the pediatric cancer survivors had a lower oral health 

quality of life than the control. In contrast, the literature reports that children with higher 
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incomes families report better oral health related quality of life (de Paula, 2013, Abanto J, 2011, 

Baker SR, 2010, Locker D, 2007, Pani SC, 2013, Piovesan C, 2010, Scapini A, 2013, Scrapelli 

AC, 2013). This was a surprising outcome and we don’t have an explanation for it.  

 When evaluating individual COHIP items, no difference was found between the cancer 

survivor group and the control group in the Oral Well-Being and Functional Well-Being 

subscales. This finding could be explained from the nonequivalent demographics between the 

study and control groups in our study. Another explanation to our finding might be late dental 

effects of cancer were mild or were not yet experienced in the studied group of cancer survivors. 

 For the Social-Emotional Well-being subscale, cancer survivors reported lower scores 

than healthy controls. It has been documented that cancer and its treatment are potentially 

disruptive to the social development and emotional health of children and adolescents with 

poorer rating of quality of life when compared to general population (Stam et al., 2006, Zeltzer et 

al., 2008). Our assessment instrument asked whether the cancer survivors are worried or anxious, 

experience bullying or teasing, feel like they look different, are worried about other people’s 

perception, and whether they are upset or uncomfortable because of their teeth, mouth, and face. 

Bullying at school was found by Van Dijk, 2007 as an independent predictor of limitation for 

survivors of neuroblastoma. Our finding means that oral health has an impact on the overall 

social development and emotional health of children and adolescents.  

 Moreover, for school environment subscale, cancer survivors reported poorer scores 

when compared to healthy controls. This was expected, as several studies documented that 

adverse effects in school environments for childhood cancer survivors exist and are not limited to 

the acute treatment phase, but may last for the duration of the developmental life course (Ness & 

Gurney, 2007).  
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 For the last subscale in COHIP, self-image scores, cancer survivors reported poorer 

scores when compared to healthy controls (Mean= 5 vs 7; P <.05). This finding is not surprising 

given that anxiety and depressive symptoms are well assessed in several studies assessing the 

general QOL in cancer survivors. These studies documented lower self- image and self-esteem 

levels (Neff, 1990, Pendley, 1997). However, Maggiolini et al. (2000) found that survivors of 

leukemia showed a more positive and mature self-image than their controls. 

 These results are consistent with the findings of other studies in patients with chronic 

conditions such as sickle cell disease (Ralstrom, 2014), orofacial defects (Ward, 2013), 

orthodontics, craniofacial, pediatric medicine (Broader et al., 2007), and cystic fibrosis (Patrick 

et al., 2016). 

 

5.2 Limitations and Strengths of the Study 

5.2.1   Limitations of the Study 

 The primary limitation was the nonequivalent demographics between the study and 

control groups in our study. Another limitation was the sample size of the study.  

 A third limitation was that only one site was employed. We understand that demographic 

variations and population discrepancies may limit the generalizability of our findings to other 

areas of the United States and countries around the world.  

    

5.2.2    Strengths of the Study 

 To the best of our knowledge, this study is the first to assess self-reported OHRQoL in 

childhood cancer survivors. Another strength of the study is using the instrument COHIP, which 
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has been validated in many different patient populations and has been found to have excellent 

reliability(Broder and Wilson-Genderson, 2007).  

5.3   Conclusion of Study 

The following conclusions can be made based on the results of this study:  

• Pediatric cancer survivors in our study reported a lower OHRQoL than healthy controls, 

particularly in social- emotional well-being, school environment and self-image.  

• Even though parents were more likely to report excellent oral health in the cancer 

survivors than in controls, those children reported lower OHRQoL scores.  

5.4   Future studies 

• Future research should compare equivalent groups. 

• Future research should consider a larger, multi-center sample of childhood cancer 

survivors and their parents. 

• Future research should complete clinical and radiographic exam of the cancer survivors 

to detect late dental effects of cancer therapy. 
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