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ABSTRACT 

 

Objective: Assess effectiveness of an “enhanced” invitation letter in increasing participation 

in an Australian cancer registry-based study; and assess representativeness of the study 

sample.  

 

Study design and setting: 800 haematological cancer survivors, diagnosed within the last 3 

years and aged 18 to 80 years at recruitment, were selected from one  Australian state-based 

cancer registry. Half were randomly allocated to receive the standard invitation letter (control 

group). The remaining half received a modified invitation letter, incorporating content and 

design characteristics recommended to improve written communication (intervention group).  

 

Results: Of 732 eligible survivors 268 (37%) returned a completed survey. There was no 

difference in participation between the intervention (n=131, 36%) and control groups (n=137, 

38%; p=0.53). Participants were representative of the population for characteristics assessed, 

except for age-group at diagnosis. Survivors 50 years or older at diagnosis had higher odds of 

returning a completed survey, 50 to 59 (OR 2.53; 95% CI 1.47, 4.35), 60 to 69 (OR 2.69; 95% 

CI 1.58, 4.58) and 70 to 80 (OR 1.90; 95% CI 1.07, 3.35), than survivors aged 15-39 years at 

diagnosis.  

 

Conclusions: An enhanced invitation letter was not effective in increasing participation of 

haematological cancer survivors in an Australian cancer registry study. The study sample was 

moderately representative on variables assessed, with age-group at diagnosis the only variable 

associated with participation. Research should evaluate strategies to increase participation in 

registry studies, and focus on tailoring techniques to patient’s age. 
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What is new?   

Key Findings:  

• An enhanced invitation letter did not affect participation rates, with a similar 

percentage of survivors who received the standard invitation letter (38%) returning a 

completed survey as those who received the enhanced letter (36%).  

• However, low response rates may not have substantially affected study 

representativeness, with age at diagnosis the only variable assessed, that differed 

between participants and non-participants. 

What this adds to what was known? 

• This study emphasises the difficulties in recruiting patients from cancer registries. 

What is the implication, what should change now?    

• Strategies that effectively increase study participation, which can easily be adopted 

into standard registry recruitment methods should be identified.  

• The representativeness of a study sample should be assessed on as many variables as 

possible to allow for identification of potential bias, particularly when faced with a 

low response rate.   
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INTRODUCTION  

 

In Australia and many other countries, it is a legal requirement that all cancer diagnoses are 

notified to the relevant cancer registry [1-3]. Population-based cancer registries collect 

demographic and disease information relating to all cancers diagnosed in a defined location 

[2, 4]. Cancer registries thus provide an opportunity to recruit large, representative and 

unbiased samples of cancer patients for empirical research [2, 5]. However, studies have 

reported low response and participation rates when utilising cancer registries for recruitment 

[6-8].  

 

Why use written communication to increase participation rates? 

Written communication (i.e. invitation letters, information sheets) is utilised in most research 

studies to inform and invite potential participants. Despite a number of guidelines and 

recommendations on how to improve written communication, health related information is 

often written above an eighth grade reading level (approximately 13 years[9]) [10-13], which 

has been suggested as an appropriate reading grade level for written health communication 

[14]. Study materials, such as consent forms, used for health research have been shown to be 

complex and difficult for patients to understand [15]. Their length and complexity has been 

suggested to be, in part, influenced by the regulations and requirements set out by institutions 

relating to the level and type of detail that must be included in these documents [10, 16]. This 

may also be true for standard invitation letters that are sent from cancer registries to patients. 

In an unpublished analysis performed by the authors, it was found that patient invitation 

letters designed for a larger study using the standard template of several Australian state-

based cancer registries had an average reading grade level of 12.8 (over 17 years[9]), 

included long sentences with a mean of 22.1 words and did not contain headings. Patient 
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communication needs to be coherent and comprehensive to ensure that it is easily understood 

by the intended population. If communication is not understood by the target audience they 

may be less likely to pay attention to the material [17], to understand key points of the 

research and therefore may be less likely to agree to participate. Consequently, altering the 

content and/or presentation of written communication sent to potential participants may help 

to increase participation rates.  

 

Does “enhanced” written communication influence behaviour? 

Certain design and content characteristics of written information have been suggested to 

increase readability and comprehension [17-23]. Design characteristics are those that relate to 

document design such as layout, font and use of visual material [23, 24]. Content 

characteristics include the use of active voice, short words and sentences, and are argued to 

reduce the complexity of written materials [18, 23].  

 

Questions still remain as to whether the design and content characteristics of written 

communication influence people’s behaviour [17]. Studies investigating the influence of 

written communication on behaviour in real world settings have produced mixed and often 

unfavourable results [10, 25, 26]. For example, several studies attempting to increase cancer 

screening behaviour by providing participants with enhanced or simplified brochures have 

been unsuccessful [10, 26]. However, we are aware of only a few published studies that have 

examined the effect of incorporating such design and content characteristics to improve the 

readability and comprehension of study invitation letters on study participation rates [27-31]. 

None of these identified studies have been conducted in the area of health.  
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Are high participation rates the only thing to consider when recruiting from population-

based cancer registries? In theory population-based cancer registries should offer access to 

an entire population of cancer survivors, however certain sub-groups of cancer patients, 

including younger patients, older patients, men and racial and ethnic minorities, have been 

under-represented in previous studies [7, 8, 32]. Regardless of the response rate if a study 

sample is not representative of the population being researched the validity and 

generalizability of the study results to the wider population are reduced. While a high 

response rate increases the chance of obtaining a representative sample it is not a guarantee. 

For example, several cancer registry-based studies that have recorded modest response rates 

above 60% have evidence of potential response bias, with differences found between some 

responder and non-responder characteristics [32-34]. Therefore, in addition to trying to 

increase response rates to cancer registry based studies it is important that researchers strive 

to obtain a representative sample. While this is not always possible studies should attempt to 

assess the representativeness of their sample on as many characteristics as possible. Doing so 

will provide an understanding of the limitations of the data and allow for appropriate 

conclusions to be drawn.    

 

There is a need for research to identify strategies that are effective in increasing participation 

in registry studies which can easily be adopted into standard recruitment procedures. 

Enhanced written communication may be an appropriate avenue for investigation, 

particularly as written invitation letters are a required component of the recruitment process 

for most Australian registry-based studies. It is also important that a study sample is 

representative of the population being investigated.  In a bid to address these issues, this 

study aimed to:  
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1. Evaluate the effectiveness of an enhanced study invitation letter sent from an 

Australian state cancer registry on participation rates. The enhanced letter 

incorporated content and design characteristics suggested by the literature to improve 

readability and comprehension; 

2. Assess the representativeness of the study sample by identifying demographic and 

disease characteristics associated with participation in a cancer registry-based study. 

 

MATERIALS AND METHODS 

Subjects 

Cancer survivors were identified by the Australian state-based cancer registry and invited to 

take part in a cross-sectional survey of unmet needs and psychological disturbance of rural 

and urban haematological cancer survivors. The survey consisted of a number of standardised 

measures including: the Survivor Unmet Needs Survey (SUNS) [6], the Depression Anxiety 

and Stress Scale (DASS) [35], the Distress Thermometer [36]  and an adapted version of the 

Control Preferences Scale [37, 38]. Additional author derived questions assessing patient 

disease, treatment, sociodemographic, service utilisation and internet use were also included. 

As we aimed to assess the specific outcomes of rural and urban survivors we oversampled 

cancer survivors from rural locations to ensure we obtained an appropriate sample size of 

rural participants.  

 

Eligible survivors were diagnosed in the last three years (between 1 July 2007 and 30 June 

2010) with a haematological cancer (including: leukaemias, lymphomas and myelomas) and 

aged between 18 and 80 years at the time of recruitment.  
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Development of the intervention  

A checklist based on content and design characteristics commonly identified from the 

literature as improving written communication was developed. The checklist contained 12 

features. Seven content characteristics included: short sentences [14, 19, 20, 22, 23] (15 

words or less) [17], active voice [14, 17, 18, 20-23], written in the second and/or first person 

[17-19], conversational style [14, 17], objective clearly stated at the beginning [17], 

information presented in a question answer format [17, 19, 22, 23] and a lower reading age 

(eighth grade (13 years [9]) or lower) [14]. Five design characteristics entailed the use of: 

headings [14, 17, 20, 21, 23], headings in bold [17, 18, 22, 23], simple typeface [17, 20, 23], 

size 12 font [14, 18, 21-23], one idea per sentence [18] and one idea per paragraph [20, 23]. 

Based on the checklist we modified the standard invitation and reminder letters used by the 

cancer registry to create an enhanced version.  

 

To ensure the enhanced letter was written at a lower reading age than the standard invitation 

letter the Flesch-Kincaid readability formula [39] was used to assess the reading age of the 

main content of both letters. This formula evaluates the reading difficulty of a piece of text 

based on the average number of syllables per word and average number of words per 

sentence [40]. A number of computer software programs, including Microsoft Office can 

automatically calculate this formula, returning a readability score based on United States 

school grade level [40, 41].   

 

Six health behaviour experts were invited to rate the degree to which the enhanced invitation 

letter complied with each item on the checklist on a three-point scale (‘not at all’, ‘somewhat 

but needs improvement’ and ‘yes’). The letters were then further refined based on the 
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experts’ feedback to try and incorporate the content and design characteristics to a greater 

extent than the standard invitation letter.  

 

Eight health behaviour researchers then rated the final enhanced invitation letter and seven 

rated the standard invitation letter, using the same checklist and three-point scale described 

above. Six of these researchers rated both the enhanced and the standard letters. From this 

comparison four of the 12 characteristics were rated by a high percentage of the researchers 

as being incorporated into the standard invitation letter, suggesting that the standard letter 

template used by the cancer registry was already perceived as incorporating these features. 

Consequently, these four items, ‘written in the second and/or first person,’ ‘written in 

conversational style,’ ‘objective clearly stated at the beginning’ and ‘one idea presented per 

sentence’ were removed from the list. In comparison to the standard letter, the enhanced 

invitation letter was rated by a higher percentage of researchers as incorporating the final 8 

content and design characteristics (as shown in Table 1). Both the enhanced and standard 

invitation letters were printed on the cancer registry letterhead and contained the signature of 

the Manager of the Cancer Registry. Survivor’s physicians were not involved in patient 

contact or recruitment for this study.  

 

INSERT TABLE 1 HERE 

 

Procedure  

On behalf of the researchers, registry staff used random number allocation to randomize 

survivors into one of two groups: 

 

1. Intervention group: prospective subjects were mailed an enhanced invitation letter; or 
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2. Control group: prospective subjects were mailed the standard registry invitation 

letter. 

 

Patients were contacted directly by the cancer registry without consent, as permitted by 

legislation and Human Research Ethics Committee approval. Initial contact involved the 

mailed invitation letter along with a study package that contained: an information statement, 

survivor questionnaire, non-participation form, a brochure explaining the cancer registry, 

reply-paid envelope and a questionnaire package for their principal support person. The 

patient’s physician was not involved in patient contact or recruitment. Survivors were assured 

that their decision to take part in this study was entirely their choice and their decision would 

not affect their access to care.  Non-responders were mailed a reminder letter and an 

additional study package approximately 4 weeks later. Return of the survey was taken as 

voluntary consent to participate.  

 

This project received ethics approval from the University of Newcastle Human Research 

Ethics Committee and the Human Research Ethics Committee responsible for the cancer 

registry. The randomised control trial has been registered with the Australian New Zealand 

Clinical Trial Registry; registration number ACTRN12611000892910.  

 

Measures   

Response rates were collected by the cancer registry. Those who returned a survey were 

recorded as participants. Those who did not agree to participate or did not respond were 

recorded as non-participants. Participants returned their completed survey to the cancer 

registry, which was then forwarded to the researchers 
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For those participants who agreed, details on their age, gender, cancer type, year of diagnosis, 

postcode and other demographic and disease characteristics were collected from the cancer 

registry. De-identified data was collected from the registry for non-consenters for age group, 

gender, cancer type, year of diagnosis and postcode. Postcode was used to categorise 

survivors into rural or urban location based on the Accessibility and Remoteness Index of 

Australia (ARIA+) classification. ARIA+ is a continuous variable with values ranging from 

0, (representing high accessibility to services) to 15, (representing high remoteness) [42, 

43].Using the ARIA+ index the Australian Bureau of Statistics has defined five categories: 

major cities of Australia; inner regional; outer regional; remote and very remote Australia 

[42, 43]. For the purpose of this study rural was defined as outer regional, remote and very 

remote Australia; and urban was defined as major cities of Australia and inner regional 

Australia [42, 43].  

 

Statistical methods  

Baseline sociodemographic and disease characteristics of participants are reported for each of 

the intervention groups. Chi-squared analysis was used to compare the proportion of 

survivors who returned a completed survey from the intervention and the control groups. 

Representativeness of the study sample was assessed using logistic regression analyses to 

identify survivor disease and demographic variables associated with participation rates. 

Initially, patient demographic and disease variables, including age group at diagnosis, year of 

diagnosis, rural/urban location, gender and cancer type were compared between participants 

and non-participants using Chi-squared analyses. . Variables with a p-value of 0.2 or less on 

Chi-squared analyses were included in the multiple logistic regression analysis [44]. 

Backwards stepwise method was used to remove variables from the logistic regression model 

if they had a p-value of 0.1 or more on the likelihood ratio test. To control for any differences 
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between survivors in the intervention and control groups the variable experimental group was 

included in the final logistic regression model despite having a p-value >0.2 on univariate 

analysis. 

 

A total of 800 patients were approached to participate in the study, with 400 randomised to 

receive the enhanced letter and 400 to receive the standard letter. This number would provide 

at least 80% power, with a 5% significance level, to detect a difference of 10% in 

participation rates between intervention and control groups and, assuming a consent rate of 

approximately 30%, would allow detection of differences in characteristics between 

participants and non-participants of approximately 11%.   

 

RESULTS 

Participants  

Of the 800 survivors sent a study package, 68 (31 from the enhanced letter group and 37 from 

the standard letter group) were later deemed ineligible as they were either unable to be 

contacted (n= 56), had died (n=8) or were misdiagnosed (n=4). Of the 732 eligible survivors, 

268 returned a completed survey thus resulting in an overall participation rate of 37%. 

 

Baseline sociodemographic and disease characteristics of the two experimental groups 

appeared to be reasonably similar, as shown in Table 2.   

INSERT TABLE 2 HERE 

Effectiveness of the enhanced letter on participation  

A total of 131 (36%) participants in the intervention group and 137 (38%) participants in the 

control group returned a completed survey. The difference in participation rates between 
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intervention and control groups was not statistically significantly different (χ2=0.40; df=1; 

p=0.53).  

 

Factors associated with participation  

Univariate analyses (as shown in Table 3) resulted in only ‘age group at diagnosis’ and 

‘cancer type’ having p-values equal to or less than 0.2, and therefore were included in the 

logistic regression analysis, along with the variable ‘experimental group’. ‘Age group at 

diagnoses’ was the only variable statistically significantly associated with participation in the 

final logistic regression model (Table 3). As shown in Table 3, the odds of participating 

generally increased with increasing age, but was only statistically significant for the 50 to 59 

(OR 2.53; 95% CI 1.47, 4.35), 60 to 69 (OR 2.69; 95% CI 1.58, 4.58) and 70 to 80 (OR 1.90; 

95% CI 1.07, 3.35) years age groups, relative to the youngest age group (15-39 year olds).  

 

INSERT TABLE 3 HERE 

 

DISCUSSION  

Do enhanced letters improve participation from cancer registries?  

The incorporation of commonly endorsed content and design characteristics into a cancer 

registry invitation letter was not effective in increasing participation by haematological 

cancer survivors in a self-report pen-and-paper survey. This finding is consistent with several 

studies which have found that enhanced, easy-to-read written brochures do not affect 

behaviour [26, 45]. Though improvements to written communication may not be effective in 

influencing behaviour, patients have previously reported a preference for simpler written 

materials [10, 46, 47], emphasising the importance of developing study materials that are 

comprehensive and easy to read.  
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Are certain patient characteristics associated with participation in cancer registry studies? 

Age group at diagnosis was significantly associated with participation in this study, with 

survivors in the three oldest age groups having higher odds of returning a completed survey 

compared to survivors in the youngest age group. This finding is consistent with a recent 

study that reported difficulties in recruiting young adults and adolescent cancer survivors 

from a population-based cancer registry [48]. In contrast, other cancer registry studies have 

reported higher participation rates by younger adult cancer survivors compared to older 

survivors [8, 32]. Several differences between these studies and the current study may 

account for why younger adults were found to have a higher response than their older 

counterparts in these previous studies. These factors include recruitment of different cancer 

types, a definition of ‘younger age’ that was substantially higher (18 to 54 years and 64 years 

and younger vs. 18-39 years) and the lack of an upper age limit.  Despite these differences 

age seems to be related to participation in psychosocial cancer research. This is of concern, as 

differences in some outcomes have been demonstrated between younger and older cancer 

survivors [49-52]. We suggest that future research investigate ways to tailor recruitment 

strategies to a patient’s age and assess their effect on participation rates.  

 

Was this study sample representative? 

Despite a low overall participation rate (37%), the study sample was relatively representative 

of the target population on variables that were assessed. The only statistically significant 

difference found between participants and non-participants was age group at diagnosis. This 

result is consistent with previous research which found that an increased response rate did not 

affect sample representativeness on most key variables [53]. However, the original response 

rate of this study was already high at 74% [53]. Our results suggest that a low-response rate 
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may not impact as strongly on study representativeness as previously thought, at least on the 

several key demographic and disease characteristics we were able to assess. Instead it may 

only be certain sub-groups that are affected. However, data on non-responder characteristics 

in this study were only available on several key variables, including age, sex, postcode at 

diagnosis, year of diagnosis and cancer type. Consequently we were not able to assess the 

representativeness of this study sample on other variables such as ethnicity, stage of disease 

and treatments received, which have been found to be different between responders and non-

responders in previous cancer registry studies [32, 33].     

 

As research studies may not be able to assess the full representativeness of their study sample 

it is still essential that empirical research utilising cancer registries strive to achieve the 

highest possible participation rate. Doing so will help to ensure that research studies are 

adequately powered and the likelihood of potential response bias is reduced. We also strongly 

recommend that studies utilising cancer registries to recruit cancer patients attempt to 

compare as many demographic and disease characteristics of participants with non-

participants as possible. Such analysis is vital to provide an overall indication of the 

representativeness of a study sample, which is necessary when attempting to generalise study 

results. With respect to overcoming the misrepresentation of certain sub-groups of a 

population in cancer research studies, we suggest that future studies consider over sampling 

participants from specific sub-populations that are known to be misrepresented. Alternatively 

researchers should evaluate and utilise strategies that specifically aim to increase response 

rates from under represented sub-populations.   

 

Limitations  
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Although the enhanced letters used in this study were assessed by several researchers in an 

attempt to incorporate the chosen design and content characteristics as much as possible, the 

letters were not assessed by members of the target population i.e. haematological cancer 

survivors. Consequently the letters may not have been relevant or easy to read from the 

patient’s perspective. To guarantee that study materials incorporate key content and design 

characteristics from the perspective of the intended audience we recommend that future 

studies pilot all study materials with the target population [10, 17], including information 

statements and invitation letters. In addition, four of the original 12 characteristics were rated 

by a high percentage of the researchers as being incorporated into the standard invitation 

letter. Consequently, there may not have been enough of a perceived difference between the 

two letters to have a significant effect. However, the final eight characteristics were rated by 

a higher percentage of the researchers as being incorporated into the enhanced letter 

compared to the standard letter. It is also possible that the standard and enhanced letters did 

not differ on other content and design characteristics that were not assessed in this study. 

Other features of the invitation letter may be more influential in increasing participation rates, 

such as personalising the letter and including a hand-written signature [54]. These features 

did not differ between the enhanced and standard invitation letters in this study.   

 

For this intervention we reduced the average reading age of the main content of the standard 

registry letter from over an eleventh grade level (16 years [9]) to an eighth grade level (13 

years [9]). We chose an eighth grade level as the maximum reading age as it has previously 

been deemed a satisfactory level [14]. In addition, it also allowed for the use of complex 

words that were specific to our sample population (i.e. leukaemia, myeloma and lymphoma). 

A reading age of this level also helped to maintain specific information that complied with 

institution requirements. Regardless of these efforts, the reading age may still have been too 
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high for our population to understand. Other recommendations suggest a reading age of no 

higher than a fifth or sixth grade level (10-11 years [9]) [17, 18]. While we attempted to 

improve the formatting and reading ease of the main content of the enhanced letter, there 

were still several characteristics that were difficult to incorporate entirely and therefore could 

have been improved. For example a number of sentences were longer than 15 words. 

However, the average sentence length in the enhanced letter was an improvement from the 

standard letter. In addition the average sentence length of the enhanced letter was below 15 

words and the majority of sentences contained less than 20 words, which has been suggested 

to be an acceptable level by some guidelines [19, 22]. 

 

It is conceivable that other factors besides the invitation letter influenced people’s decision to 

take part in this study, including survey length, perceived relevance of the study to 

participants, the types of questions asked and the number of study documents sent to 

participants. For example, the length of the survey (28 pages) may have had a stronger impact 

than the invitation letter, as survey length has previously been found to impact on survey 

completion rates [54]. Additionally participants may have considered this study irrelevant to 

their situation, or believed their situation to be of little use to the study. This seems likely as a 

number of non-consenters indicated that they did not take part as they felt the study was not 

applicable to their situation. The importance of study relevance and perceived usefulness of a 

person’s situation to the study question has been identified as main reasons for non-

participation in previous research studies [55, 56]. We recommend that future research 

attempts to increase participation rates by emphasising the relevance of research studies to all 

participants while creating a survey that is as short as possible. Piloting all study materials 

with the target population may also assist in identifying ways to emphasise the 

importance/relevance of participation by all sub-groups.  
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The questions asked in the survey may have also impacted on participation rates; with 

questions covering sensitive issues having been found to reduce participant response rates 

[54]. However, it is not believed that the questions were sensitive in nature and previous 

cancer survivor studies assessing unmet needs and psychological outcomes have reported 

both higher [57] and similar participation rates [6] to this study. The number of documents 

sent to survivors (n=5) may have overwhelmed them and resulted in lower participation rates. 

The inclusion of a survey package for survivor’s principle support persons may have reduced 

participation rates as well, with previous meta-analysis finding that inclusion of a survey for 

subject’s relatives was associated with reduced questionnaire response rates [54].  Finally, it 

is possible that our sample was not entirely representative of the population on other variables 

(i.e. stage of the cancer trajectory, marital status) that we were unable to assess as this data 

was not available for non-participants. 

 

What are the differences between this study and other population-based studies that report a 

higher participation/response rate?   

There are examples of cancer survivor studies recruiting from cancer registries that report 

higher response rates, of over 50% [33, 34, 57-60]. One of the differences between a number 

of these previous studies [33, 34, 57, 59, 60] and the current study is the active involvement 

of the patient’s treating clinician in the recruitment procedure of patients. Actively involving 

a patient’s treating clinician, whereby the clinician must consent to the registry contacting 

their patient or the clinician contacting the patient initially on behalf of the registry, appears 

to assist in increasing patient response rates. However, actively involving clinicians can often 

be difficult, timely [48, 61, 62] and may also introduce selection bias [57]. In some studies, 

clinician non-consent and non-response has resulted in reductions in the number of eligible 
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patients invited to take part in the research [57, 59, 60]. We believe that identifying effective 

strategies to increase patient participation rates that are inexpensive, easily implemented into 

registry recruitment protocols and allow for a random sample of cancer patients from the 

whole population to be invited to take part in the research, is necessary in reducing both 

response and selection bias.  

 

Other factors that could account for the lower participation rate of the present study compared 

to other population-based cancer survivorship studies, include, the number of reminder 

follow-ups conducted with non-responders and the type of cancer patients investigated. A 

number of studies have included at least two reminder follow-ups of non-responders [58-60], 

compared to only one reminder used in this study. The additional contact with non-

responders may partly explain the higher participation rates of previous studies. In addition 

most of these studies did not focus specifically on haematological cancers [57, 59, 60]. 

Differences in response rates by haematological cancer types compared to other cancer types 

warrants further investigation. However two studies reported higher response rates by NHL 

survivors of 82% and 55%, suggesting that a higher participation rate for some 

haematological cancer survivors may be possible. The first, by Mols et al [34], employed 

active involvement of the patient’s treating clinician in the recruitment of survivors. The 

second, by Arora et al’s [58] included two reminder phone calls to non-responders as well as 

providing survivors with the option of completing a shortened version of the survey over the 

phone [58]. Providing the option of completing a shorter survey may be effective in 

increasing haematological cancer survivor response rates, with almost 22% of survivors from 

Arora et al’s [58] study completing only the abridged version of the survey. Arora and 

colleagues [58] also included a $20 gift certificate in the questionnaire package sent to all 

survivors invited to take part in the research. Inclusion of cash incentives has been found to 
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increase survey response rates [54] and again may account for the higher participation rate in 

Arora et al’s [58] study compared to ours. If possible future research should assess the 

effectiveness of including cash incentives and the option of survivors completing a shorter 

questionnaire on the participation rates of haematological cancer survivors recruited from 

population-based cancer registries.  

 

Conclusion 

Population-based cancer registries have the potential to provide large, representative samples 

of cancer patients for empirical research. However the advantages of cancers registries are 

often jeopardised by low-participation rates, and underrepresentation of certain sub-groups. 

Utilising an enhanced study invitation letter appears to have no impact on improving 

participation rates; however, a low response rate may not necessarily result in a largely 

unrepresentative sample. If the full potential of cancer registries is to be utilised strategies 

that are effective in increasing patient participation, particularly those sub-populations who 

may be misrepresented (i.e. younger survivors), should be identified and incorporated into 

registry recruitment procedures.  
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Table 1: The final 8 content and design characteristics rated by a higher percentage of researchers as being incorporated into the 
enhanced invitation letter compared to the standard letter   

*Readability score determined by the Flesch-Kincaid readability formula [39] which assesses the readability of text based on the average number 
of syllables per word and average number of words per sentence [40, 41]. A reading age score is produced which is based on the United States 
school grading levels [40, 41]. A grade level of 8 corresponds to an age of approximately 13 years [9]. A grade level of 11 corresponds to an age 
of approximately16 years [9].  

 
 

Content Characteristics 

 
 

Enhanced letter 
 

 
 

Standard letter 

Short sentences 
(15 words or less) 

 
(Mean words per sentence = 12.8) 

 
Mean words per sentence = 20.9 

Use of active voice    
Information presented in a question answer format    
8th grade or lower reading level   

(Flesch-Kincaid Grade level = 8.0)* 
 

(Flesch-Kincaid Grade level = 11.2)* 
   
   

Design Characteristics Enhanced letter Standard letter 
   
   

One paragraph per topic    
Headings as questions    
Headings written in bold    
Use of simple typeface with size 12 font  

(Garamond font, size 12) 
 

Times New Roman font, size 11 



Table 2: Demographic and disease characteristics of participants from the control and 
intervention groups 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Characteristics  Control 
(n=137) 

N (%) 

Intervention  
(n=131) 

N(%) 
Sex   

Female 62 (45) 49 (37) 
Male 75 (55) 82 (63) 

Location of residency at diagnosis    
Urban 110 (80) 99 (76) 
Rural 27 (20) 32 (24) 

Year of diagnosis    
2007 16 (12) 21 (16) 
2008 45 (33) 42 (32) 
2009 53 (39) 46 (35) 
2010 23 (17) 22 (17) 

Age group at diagnosis    
15-39 14 (10) 10 (8) 
40-49  15 (11) 17 (13) 
50-59 43 (31) 31 (24) 
60-69 43 (31) 45 (34) 
70-80 22 (16) 28 (21) 

Cancer type    
NHL 63 (46) 71 (54) 
Leukaemia 39 (28) 33 (25) 
Myeloma 24 (18) 18 (14) 
Other lymphoma  11 (8) 9 (7) 



 

Table 3: Results of chi square and multiple logistic regression analyses assessing disease and demographic variables associated with 
haematological cancer survivors returning a completed survey (participants)  
 

Variables Chi-squared analysis  Multiple regression analysis  
 Participants 

n (%) 
(n=268) 

Non-participants 
n (%) 

(n=464) 

Test statistic (df) p-value‡ Odds Ratio (95% CI) Likelihood ratio 
χ2(df), p§ 

Experimental group   0.40 (1) 0.529#  0.57(1), 0.45# 
Intervention 131 (49) 238 (51)   1  
Control 137 (51) 226 (49)   1.12 (0.83, 1.52)  

Gender   0.57 (1) 0.449   
Male 157 (59) 285 (61)     
Female  111 (41) 179 (39)     

Location of residency at diagnosis    0.32 (1) 0.573   
Rural 59 (22) 94 (20)     
Urban 209 (78) 370 (80)     

Year of diagnosis   3.18 (3) 0.364   
2007 37 (14) 46 (9.9)     
2008 87 (32) 147 (32)     
2009 99 (37) 180 (39)     
2010 45 (17) 91 (20)     

Age group   16.89 (4) 0.002*  17.73 (4), 0.0014 
15-39 24 (9.0) 84 (18)   1  
40-49 32 (12) 69 (15)   1.62 (0.87, 3.01)  
50-59 74 (28) 103 (22)   2.53 (1.47, 4.35)  
60-69 88 (33) 115 (25)   2.69 (1.58, 4.58)  
70-80 50 (19) 93 (20)   1.90 (1.07, 3.35)  

Cancer Type   5.01 (3) 0.171*  0.45 (3), 0.93† 
NHL 134 (50) 221 (48)     
Leukaemia  72 (27) 124 (27)     
Myeloma  42 (16) 61 (13)     



 

Other lymphoma  20 (7.5) 58 (13)     
* Variables included in the multiple logistic regression analysis  
† Variable removed during backwards stepwise multiple logistic regression analysis 
‡Variables with a p-value of ≤ 0.2 were included in the initial multiple logistic regression analysis 
§Variables with a p-value of ≥ 0.1 on the ratio likelihood test were removed from the logistic regression model 
#To control for any differences between survivors in the intervention and control groups the variable experimental group was included in the final logistic regression 
model despite a p-value >0.2 in the univariate analysis and p-value >0.1 in likelihood ratio  



What is new?   

Key Findings:  

• An enhanced invitation letter did not affect participation rates, with a similar 

percentage of survivors who received the standard invitation letter (38%) returning a 

completed survey as those who received the enhanced letter (36%).  

• However, low response rates may not have substantially affected study 

representativeness, with age at diagnosis the only variable assessed, that differed 

between participants and non-participants. 

What this adds to what was known? 

• This study emphasises the difficulties in recruiting patients from cancer registries. 

What is the implication, what should change now?    

• Strategies that effectively increase study participation, which can easily be adopted 

into standard registry recruitment methods should be identified.  

• The representativeness of a study sample should be assessed on as many variables as 

possible to allow for identification of potential bias, particularly when faced with a 

low response rate.   

 


