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What are Canadian primary care physicians 
prescribing for the treatment of gonorrhea? 
S Ha1, L Pogany2, J Seto3, J Wu4, M Gale-Rowe4* 

Abstract
Background: Cases of Neisseria gonorrhea are on the rise in Canada, which—if undetected or 
undertreated—can lead to morbidity and infertility. In addition, the number of antimicrobial 
resistant strains is also increasing creating the risk that N. gonorrhea may become untreatable. 
In 2013, the Public Health Agency of Canada (PHAC) released Canadian recommendations for 
the management and treatment of gonorrhea that identified the need for combination therapy 
to address and minimize antimicrobial resistance. However, the level of awareness and uptake 
of these guidelines is not well-known. 

Objectives: To assess primary care physicians’ prescribing practices for the management and 
treatment of gonorrhea.

Methods: After validity testing, two online cross-sectional surveys were conducted with a 
convenience sample of Canadian physicians. Physicians answered true/false statements and 
open-ended questions relating to three clinical scenarios: 1) suspected anogenital infection 
drawing from a population of men who have sex with men (MSM); 2) suspected anogenital 
infection drawing from a non-MSM population; and, 3) suspected pharyngeal infection 
drawing from any population. Frequencies of responses were calculated for the statements. 
Open-ended responses were recoded into treatment categories and frequencies were 
calculated for each scenario.

Results: A total of 625 physicians completed the survey. Most physicians (60%–95%) accurately 
identified knowledge statements regarding pharmaceutical management, partner notification 
and public health reporting. For all clinical scenarios, 30%–35% of physicians did not provide 
any treatment information, approximately 30% indicated treating with cephalosporin 
monotherapy, 20%–25% indicated they would prescribe a cephalosporin and azithromycin 
and a minority of physicians identified other treatment options. When physicians were asked 
about the purpose of the second antibiotic, azithromycin, 49% indicated it was to provide 
presumptive treatment for gonorrhea and chlamydia. Forty-one percent indicated it was to 
provide presumptive treatment for chlamydia only. 

Conclusion: This convenience sample suggests that although knowledge of pharmaceutical 
management, partner notification, and public health reporting is high, the use of combination 
therapy to deter the development of antimicrobial resistant gonorrhea may not be widespread 
among primary care physicians. In light of both the growing incidence of N. gonorrhea and the 
rising rates of antimicrobial resistance in Canada, consideration on how to improve awareness 
and uptake of best prescribing practices in primary care may be indicated. 
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Branch, Health Canada, Ottawa, 
ON
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Public Health Agency of Canada, 
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Introduction
Gonococcal infection, caused by Neisseria gonorrhea, is a 
growing clinical and public health issue due to increasing rates, 
patterns of antimicrobial resistance and its association with long 
term health sequelae when left untreated or treated ineffectively. 
Among women, untreated gonorrhea is associated with 
pelvic inflammatory disease, ectopic pregnancy, or infertility; 
among men, it is associated with epididymitis or infertility 
(1,2). In Canada, reported cases of gonorrhea have increased 
by 38.9% between 2003 and 2012, with rates highest among 
20–24-year-old men (148.5 per 100,000) and women  
(153.0 per 100,000) (3). 

In addition to rising rates of gonorrhea, antimicrobial resistant 
N. gonorrhea has been increasing (4) including strains resistant 
to ceftriaxone (5). The Government of Canada has identified 
antimicrobial resistance as a priority area for action, and in 2013, 
the Public Health Agency of Canada (PHAC) released updated 
recommendations for the treatment of gonorrhea in their 
Canadian Guidelines on Sexually Transmitted Infections. These 
guidelines recommend combination antibiotic therapy, with the 
choice of medications varying by population and site of infection 
(6,7) (Table 1). Combination antibiotic therapy is recommended 
as the preferred therapy. It provides treatment with antibiotics 
acting through two different mechanisms which reduces the 
likelihood of treatment failure, addresses the emergence of 

Suggested citation: Ha S, Pogany L, Seto J, Wu J, Gale-Rowe M. What are Canadian primary care physicians 
prescribing for the treatment of gonorrhea? Can Commun Dis Rep. 2017;43(2):33-7. 
https://doi.org/10.14745/ccdr.v43i02a01
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multi-drug resistant gonorrhea, and provides effective treatment 
for chlamydia (8-12). However, other guidelines are available and 
may inform the practice of primary care physicians. 

Findings from Canadian sexual health clinics suggest that 
combination therapy is prescribed at least 76% of the time (13), 
however, there is a paucity of evidence documenting primary 
care physicians’ prescribing practices. Primary care health 
professionals have an important role in the prevention and 
management of antimicrobial resistant gonorrhea. 

The objectives of the study were to describe primary care 
physicians’ knowledge related to the management of 
antimicrobial resistant (AMR) gonorrhea and to identify their 
prescribing preference for three clinical scenarios.

Methods

Survey
PHAC commissioned two online cross-sectional surveys from an 
online survey company who recruits physicians across Canada 
who agree to be contacted for surveys. In April 2014 and March 
2015, participating physicians were invited to take a 20-minute 
online survey with both open- and closed-ended questions. 
Survey questions were derived from previously developed 
questionnaires and were tested for face validity with PHAC 
nurses, physicians and epidemiologists. Physicians were asked 
to answer 14 true/false statements regarding the epidemiology, 
diagnosis, management and public health reporting of AMR 
gonorrhea. Open-ended responses for three clinical scenarios 
were solicited: 1) Suspected anogenital infection drawing from 
a population of MSM; 2) suspected anogenital infection drawing 
from a non-MSM population; and 3) suspected pharyngeal 
infection drawing from any population. Physicians received a 
financial incentive for completing the survey.

In 2015, a question was added to clarify physicians’ reasons for 
prescribing the second antibiotic, azithromycin, for the treatment 
of gonorrhea. 

Data analysis
Data were analyzed using SAS EG (v5.1). Pearson’s chi-square 
test was used to compare the two samples. The datasets from 
both survey cycles were combined for analysis because no 
differences were found between the sample populations. The 
frequency of correct responses was calculated for each of the 
true/false statements on the diagnosis, treatment, follow-up 
and public health reporting of gonorrhea. The open-ended 
responses for the three clinical scenarios were recoded into 
the following treatment options: ceftriaxone and azithromycin; 
cefixime and azithromycin; cephalosporin alone; azithromycin 
alone; spectinomycin with azithromycin and other pharmaceutical 
regimens. Dosing information and route of administration 
were not considered due to large amounts of missing data. 
Physicians who indicated “not applicable”, “do not treat men”, 
“not sure”, or “don’t know” were grouped under “no treatment 
information”.

Results
A total of 2500 physicians were contacted for the first survey and 
321 completed the survey for a response rate of 13%. A total of 
3600 physicians were contacted for the second survey and 304 
completed the survey for a response rate of eight percent. A 
total of 625 physicians completed the two surveys.

Physicians’ demographics and characteristics
Two thirds of respondents were male (66%), 83% of physicians 
had 10 or more years of practice and 85% worked in family 
medicine. Almost 75% of respondents encountered at least one 
case of gonorrhea in the previous year (Table 2).

Table 2: Socio-demographic characteristics of 
respondents (N=625)

Characteristic N (%)

Sex

Female 208 33%

Male 410 66%

Prefer not to disclose 7 1%

Years of practice (years)

Less than 10 109 17%

10 or more 516 83%

Profession

Family medicine 532 85%

Obstetrics/gynecology 60 10%

Emergency medicine 21 3%

Other 12 2%

Practice setting1

General/family practice 502 80%

Community health centre 73 12%

Walk-in clinic/urgent care 206 33%

Sexual health clinic 67 11%

Table 1: Canadian Guidelines on Sexually Transmitted 
Infections 2013 recommendations for the treatment of 
uncomplicated gonorrhea

Scenario Preferred 
therapy

Alternate therapy

Non-MSM adults 
and youth (≥ 9 
years of age) with 
uncomplicated 
anogenital infection

Ceftriaxone 
250mg IM PLUS 
azithromycin 1g PO

OR

Cefixime 800mg 
PLUS azithromycin 
1g PO

Spectinomycin 2g IM PLUS 
azithromycin 1g

OR

Azithromycin 2g PO

Non-MSM adults 
and youth (≥ 9 
years of age) with 
uncomplicated 
pharyngeal infection

Ceftriaxone 
250mg IM PLUS 
azithromycin 1g PO

Cefixime 800mg PO PLUS 
azithromycin 1g PO

OR

Azithromycin 2g PO

Men who have sex 
with men (MSM) 
with uncomplicated 
anogenital infection

Ceftriaxone 250 mg 
intramuscularly (IM) 
PLUS azithromycin 
1g orally (PO)

Cefixime 800mg PO PLUS 
azithromycin 1g PO

OR

Spectinomycin 2g IM PLUS 
azithromycin 1g PO

OR 

Azithromycin 2g PO

MSM with 
uncomplicated 
pharyngeal infection

Ceftriaxone 
250mg IM PLUS 
azithromycin 1g PO

Cefixime 800mg PO PLUS 
azithromycin 1g PO

Abbreviations: MSM, Men who have sex with men; IM, intra muscular; PO, per os (by mouth)
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Knowledge related to the management of 
antimicrobial resistant gonorrhea
Overall, 60% to 95% of physicians accurately identified 
knowledge statements regarding pharmaceutical management, 
partner notification and public health reporting. Approximately 
two thirds of the respondents accurately identified statements 
related to current trends in rising incidence, the most common 
age groups affected and the presence of antimicrobial resistant 
gonorrhea in Canada (Table 3). Most respondents (87%) 
identified the importance of co-treatment for chlamydia. 

An additional question on the reason for prescribing a second 
antibiotic was added in the 2015 survey, and 49% identified 
it was for presumptive treatment for both gonorrhea and 
chlamydia and 41% identified it was for presumptive treatment 
for chlamydia (Figure 1). 

Physicians’ prescribing practices
Table 4 summarizes the data for prescribing practices. For 
all clinical scenarios, 30%–35% of physicians did not provide 
any treatment information, approximately 30% of physicians 
indicated treating with cephalosporin monotherapy,  
20%–25% indicated they would prescribe a cephalosporin 
and azithromycin; and a minority of physicians identified other 
treatment options. 

As regards to MSM patients presenting with suspected 
anogenital infection, almost 30% of physicians did not 
identify any treatment options, almost 30% indicated they 
would prescribe cephalosporin alone, 25% indicated they 
would prescribe a cephalosporin and azithromycin, five 
percent identified azithromycin alone and the rest identified 
other treatment options. With respect to non-MSM patients 
presenting with uncomplicated gonorrhea anogenital infection, 
30% of physicians reported using cephalosporin monotherapy, 
25% reported combination therapy with a cephalosporin and 
azithromycin; eight percent indicated treating with azithromycin 
alone and 13% reported using other antibiotic regimens. For 
the treatment of patients with pharyngeal infection, slightly over 

Table 3: Knowledge statements for the public health 
management of antimicrobial resistant gonorrhea

Area 
assessed 

Knowledge statement N (%) 
correct

Epidemiology The number of reported cases of gonorrhea 
infection has decreased in the last decade or 
so. (True)

384 (61%)

Antibiotic resistant gonorrhea is not a 
problem in Canada. (False)

400 (64%)

Gonorrhea is the most commonly found in 
30–40 year old females. (False)

316 (51%)

Diagnostic testing Follow-up test of cure should be completed 
on all cases of diagnosed gonorrhea if 
possible. (True)

445 (71%)

Cultures are particularly important for MSM 
who are symptomatic. (True)

413 (66%)

When gonorrhea infection is suspected, 
samples should be taken from symptomatic 
patients and sent for both cultures and 
NAAT. (True)

350 (56%)

Patients who fail treatment should have 
repeated NAAT testing. (False)

82 (13%)

Pharmaceutical 
management

Co-treatment for chlamydia is advisable 
when treating for gonorrhea. (True)

542 (87%)

It is necessary to wait for culture results prior 
to antibiotic treatment of gonorrhea cases. 
(False)

492 (79%)

Patients presenting with gonorrhea should 
be treated with a combination therapy. (True)

374 (60%)

Area assessed Knowledge statement N (%) 
correct

Partner notification It is important to do partner notification 
back to 60 days in all cases of diagnosed 
gonorrhea. (True)

542 (87%)

Public health units can help physicians do 
partner notification. (True)

593 (95%)

Public Health 
Reporting 

Gonorrhea is a reportable infection. Local 
public health authorities should be promptly 
notified. (True)

595 (95%)

Gonorrhea is not a reportable infection in 
Canada. (False)

463 (74%)

Table 3: Knowledge statements for the public health 
management of antimicrobial resistant gonorrhea 
(continued)

Abbreviations: MSM, Men who have sex with men; NAAT, Nucleic Acid Amplification Test; N, 
Number; %, percentage

Figure 1: Family physicians’ reasons for prescribing the 
second antibiotic for the treatment of gonorrhea (2015)

Abbreviation: n, number

Abbreviations: N, Number; %, percentage 

1 Percentages do not add to 100% as physicians may practice in more than one setting. 
Denominator is the total sample size

Characteristic N (%)

Practice setting (continued)1

Student health services 31 5%

Emergency 26 4%

Obstetrics/gynecology clinic 14 2%

Other 36 6%

Number of cases of gonorrhea encountered in the past year

0 153 25%

1 90 14%

2 – 4 169 27%

5 – 9 97 16%

10+ 104 17%

Not sure/no response 12 2%

Table 2: Socio-demographic characteristics of 
respondents (N=625) (continued)
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30% of physicians did not identify a treatment, 27% identified 
cephalosporin monotherapy, almost 20% identified combination 
therapy with a cephalosporin and azithromycin and 15% of 
physicians reported using other pharmaceutical management 
strategies.

Discussion
These online surveys found that participating physicians were 
knowledgeable about the pharmaceutical management, partner 
notification, and public health reporting of N. gonorrhea, 
but appeared to be less knowledgeable about the use of 
combination therapy to deter the development of antimicrobial 
resistant gonorrhea. Approximately 25% reported their 
intent to prescribe the specific combination therapy for 
anogenital infection identified by the Canadian Guidelines on 
Sexually Transmitted Infections as the preferred therapy to 
prevent treatment failure and to mitigate the development of 
antimicrobial resistance. Responding physicians appeared to be 
less confident in prescribing for pharyngeal gonorrhea. These 
findings are in contrast to studies of sexual health clinics, where 
prescribing combination therapy is routine (14-17).

Monotherapy for the treatment of gonorrhea is not 
recommended as treatment failures with oral cefixime 
monotherapy have been documented in Canada (12,18,19). In 
our sample, approximately 30% of physicians indicated they 
would treat gonorrhea with a cephalosporin monotherapy; 
however, close to half of physicians reported the purpose of the 
second antibiotic (often azithromycin) was for chlamydia only 
(and not gonorrhea) and 87% believed that co-treatment for 
chlamydia is advisable when treating for gonorrhea. As such, it 
is hypothesized that primary care physicians may be prescribing 
combination therapy, but largely to cover possible co-infection.

There are some limitations to consider. The response rate was 
very low and this convenience sample may not be representative 
of primary care physicians in Canada. In addition, a few of the 
questions may not have been clear and physicians’ answers 
to epidemiological or diagnostic statements may have been 
consistent with their local epidemiology and guidelines, but not 
with national statistics or the Canadian Guidelines on Sexually 
Transmitted Infections. 

Conclusion
In light of the rising incidence of gonorrhea and AMR gonorrhea, 
increasing awareness and uptake by primary care physicians 
of the routine use of combination therapy may help minimize 
treatment failure and deter the development of AMR gonorrhea.
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SYSTEMATIC REVIEW

Evidence for optimal HIV testing intervals in 
HIV‑negative individuals from various risk groups: 
a systematic review protocol 
GP Traversy1, T Austin1, J Yau1, K Timmerman1*

Abstract
Background: Evidence-based recommendations for HIV testing are essential for health 
care providers. However, it is unclear whether there is sufficient evidence to support 
recommendations for HIV testing frequencies in a variety of HIV risk groups.

Objective: The aim of this document is to outline the methodological protocol of a 
systematic review that would gather evidence for the optimal frequency of HIV testing among 
individuals in various HIV risk groups with respect to personal and public health outcomes and 
cost-effectiveness. 

Methods: This protocol adheres to the PRISMA-P reporting items, and the review is registered 
with PROSPERO. The target population includes individuals who may have undiagnosed 
HIV infection. Different frequencies of HIV testing will be compared and outcomes to do 
with personal and public health, patient values/preferences and costs will be examined. The 
search strategy will encompass searches in MEDLINE/Pubmed, Scopus, Embase, Cochrane, 
PsychINFO, and EconLit, as well as grey literature sources. Articles will be screened by title/
abstract, and subsequently by full-text, in duplicate. Extraction of pertinent data from the 
screened references will be carried out by one reviewer and verified by a second. Multiple 
critical appraisal tools will be used to assess individual study quality, and the GRADE approach 
will be used to appraise the overall quality of the evidence. Data will be synthesized narratively, 
and the results will be published in a peer-reviewed journal.

Discussion: This systematic review, designed with extensive input from content experts, will 
help to identify key evidence to inform recommendations for HIV testing frequency.

Affiliation
1 Centre for Communicable 
Diseases and Infection Control, 
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Ottawa, ON

* Correspondence: karen.
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Background
HIV testing is a key element of the HIV cascade of care, 
representing the first “90” of the Joint United Nations 
Programme on HIV/AIDS (UNAIDS) 90–90–90 global strategy for 
addressing HIV/AIDS (1). HIV diagnosis is essential for linkage 
to care and initiation of antiretroviral therapy (ART), which may 
subsequently lead to decreased viral load, reduced infectivity 
and improved personal health outcomes (2,3). Low rates of 
screening and testing are therefore a potential limiting factor for 
the success of HIV prevention strategies. Up to 50% of new HIV 
infections may be attributed to those who are unaware of their 
infection (4-7). In Canada, it is estimated that individuals who are 
unaware of their infection represent 21% of all those who are 
HIV-infected (8).

Certain populations who are at higher risk for HIV infection, 
such as men who have sex with men (MSM), injection drug users 
(IDU) or Indigenous peoples, may benefit from more frequent 
HIV testing. Accordingly, an important question in developing 

recommendations and strategies for HIV testing is how often 
should individuals from different risk groups be tested for HIV. 
Answering this question requires balancing the potential benefits 
of enhanced screening with the increased costs of the screening, 
as well as considerations of patient values and preferences.

Clear and specific guidance for how often to test individuals 
from different risk groups may help health care providers 
improve their testing behaviours and normalize this practice. A 
recent systematic review of guidelines found that a number of 
the guidelines recommend annual screening for groups including 
MSM and IDU but that others cite a paucity of data frequency of 
testing for HIV in certain groups, leading to some inconsistencies 
in guidance (9). At the federal level, the Public Health Agency of 
Canada’s HIV Screening and Testing Guide states that individuals 
involved in high-risk practices should be screened for HIV at 
least annually but that there is insufficient evidence to provide 
recommendations for individual scenarios (10).

Suggested citation: Traversy GP, Austin T, Yau J, Timmerman K. Evidence for optimal HIV testing intervals 
in HIV-negative individuals from various risk groups: a systematic review protocol. Can Commun Dis Rep. 
2017;43(2):38-48. https://doi.org/10.14745/ccdr.v43i02a02
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Many of the guidelines reviewed in the systematic review of 
guidelines mentioned above are several years old. In addition, 
guideline developers do not always describe the basis for their 
recommendations (e.g. systematic review versus expert opinion). 
A thorough, up-to-date review of scientific evidence related 
to HIV testing frequency is warranted and will be useful for 
developing timely quality guidance in Canada and abroad. The 
purpose of this article is to describe the protocol for a systematic 
review aimed at answering a number of questions related to how 
often to test for HIV.

Objective
The objective of the systematic review is to examine the scientific 
evidence that supports different frequencies of HIV testing for 
individuals in various risk groups who may have undiagnosed HIV.

The over-arching research question is: What is the optimal 
frequency of testing for HIV in individuals from various HIV risk 
groups with respect to personal and public health outcomes and 
cost-effectiveness? The sub-questions relevant to this include:

• What is the most effective frequency or interval 
of testing for HIV in people who have unknown or 
previously confirmed negative serostatus, with respect 
to personal/public health outcomes?

• What are patients’ values and preferences with respect 
to how often to test/re-test for HIV?

• What are the potential harms associated with different 
HIV testing frequencies?

• What is the most cost-effective frequency or interval of 
re-testing for HIV in people who have an unknown or a 
previously confirmed negative serostatus?

Methods
Prior to the development of this protocol, a scoping search was 
completed to help guide protocol development and identify 
any similar works. This scoping search included a review of the 
reference lists from key guidelines identified in a systematic 
review of HIV testing guidelines (9) as well as searches for 
the term “HIV testing” on the websites of the following 
organizations/registries: Cochrane, the National Institute for 
Health and Care Excellence (NICE), the Canadian Agency for 
Drugs and Technologies in Health (CADTH), the UK Department 
of Health (NHS), the International Resource for Infection Control 
(iNRIC) and the PROSPERO International Prospective Register of 
systematic reviews.

This systematic review protocol has been designed in alignment 
with the Preferred Reporting Items for Systematic Review and 
Meta-Analysis Protocols (PRISMA-P) (11). See Appendix 1 for a 
list of the PRISMA-P reporting items.

Drafts of the protocol were peer-reviewed by several experts in 
infectious disease guideline development from the Public Health 
Agency of Canada prior to registration of the review with the 
PROSPERO International Prospective Register of systematic 
reviews (http://www.crd.york.ac.uk/PROSPERO; registration 
number CRD42016046575) (12). In addition, a health economist 
was consulted.

Search strategy
A comprehensive search strategy was designed in consultation 
with a research librarian. The search strategy was also 
peer-reviewed by an external research librarian prior to 
execution of the search. The full search strategy can be found in 
Appendix 2.

The following databases will be searched:

• MEDLINE/PubMed
• Scopus
• Embase
• Cochrane Library
• PsycINFO
• EconLit

The following sources of grey literature will be searched:

• Open Grey
• ClinicalTrials.gov
• All relevant sources from the CADTH Grey Matters 

checklist (13)

The search strategies that will be used for Open Grey and 
ClinicalTrials.gov can be found in Appendix 3.

The CADTH Grey Matters tool is a checklist used to guide online 
searches for grey literature. It includes national and international 
health technology assessment websites, drug and device 
regulatory agencies, clinical trial registries, health economics 
resources, Canadian health prevalence or incidence databases 
and drug formulary web sites (13). A total of 40 relevant 
websites from the checklist were identified by the research team 
(drug formulary, drug advisory and warning, and surveillance 
databases were not considered relevant to the research 
question, for example). Many of the websites in the checklist do 
not include an advanced search option, so the large majority will 
be searched using the term “HIV” to provide the widest range 
of potentially relevant results. Websites with advanced search 
functions will be searched with combinations of “HIV” and 
“testing” or “screening” or “test” or “screen.”

Grey literature searches will be carried out by two members 
of the research team independently, and all articles deemed 
potentially relevant will be added to the results of the database 
searches for further screening.

Data management
All references will be uploaded into the DistillerSR, a secure, 
internet-based systematic review management software 
(Evidence Partners). This software platform will be used 
for screening eligible articles, data extraction and quality 
assessment.

Eligibility criteria

Language

Articles published in English or French will be considered for the 
review.
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Study design
Eligible study designs will vary depending on the specific 
research sub-question. For all search questions, other systematic 
reviews will not be explicitly excluded. Rather, the reference lists 
will be scanned for relevant articles that may have otherwise 
been missed.

Table 1 outlines the study designs that will be considered for 
each of the research sub-questions.

Population

The target population includes individuals who may have 
undiagnosed HIV infection.

Intervention

The intervention of interest is HIV screening/testing at varying 
intervals.

Comparison

The effects of the intervention will be compared to any the 
following:

• Other interventions
• “Normal” or “standard” state of care (as defined in a 

given study)
• Before/after comparisons

Setting

Studies will be considered if they are held in any setting where 
HIV testing could be conducted.

Exclusion criteria

Articles will also be excluded if they are:

• Published prior to 2000
• Commentaries, editorials, letters to the editor, conference 

abstracts, poster presentations
• Guidelines/ policy papers/ policy documents

Outcomes
Several potential outcomes that could be relevant for each of 
the research sub-questions have been identified. However, the 
possibility exists that not all of the outcomes will be represented 
in the literature, as some may not have been examined. The 
primary and secondary outcomes of interest for each research 
question are outlined in Table 2.

Screening/selection of articles
All references identified in the search will be screened based on 
title and abstract following removal of duplicates. The eligibility 
criteria above will be used to determine inclusion and exclusion 

Table 2: Potential outcomes for each of the research 
sub-questions

Research sub-question Outcomes
With respect to personal/public 
health outcomes, what is the 
most effective frequency or 
interval of re-testing for HIV in 
people who have unknown or 
previously confirmed negative 
serostatus?

Primary outcomes:

• Time between HIV exposure/infection 
and diagnosis

• CD4 cell count and/or viral load at 
diagnosis

• Number/percent of patients receiving 
HIV tests

• Number of new HIV diagnoses among 
varying groups

• Change in number/percent of individuals 
with undiagnosed HIV infection 
(modelling)

Secondary outcomes:

• Number of patients successfully linked 
to care

• Number of patients beginning ART

• Number of HIV infections averted 
(modelling)

What are patients’ values and 
preferences with respect to how 
often to test/re-test for HIV?

• Patient level of comfort with testing

• Uptake of HIV testing

• Acceptability of a given testing frequency

What are the potential harms 
associated with different HIV 
testing frequencies?

• Psychological distress or other 
psychosocial harms

• Labelling

• Feelings of stigmatization

• False positives

• False negatives

Note: Studies of outcomes on psychosocial 
or other harms related to true positives or 
true negatives will not be included.

What is the most cost-effective 
frequency or interval of  
re-testing for HIV in people who 
have an unknown or a previously 
confirmed negative serostatus?

• All outcomes from the pertinent study 
types will be considered

Abbreviations: CD4, cluster of differentiation 4; HIV, human immunodeficiency virus; ART, 
antiretroviral therapy

Table 1: Study designs eligible for inclusion in the 
review, by research sub-question

Research sub-question Eligible study designs
With respect to personal/public 
health outcomes, what is the most 
effective frequency or interval of re-
testing for HIV in people who have 
unknown or previously confirmed 
negative serostatus?

Quantitative (particularly comparative) 
studies:
• Randomized controlled trials (RCTs)
• Non-randomized controlled trials
• Longitudinal observational studies (e.g. 

cohort/registry studies)
• Before/after designs (e.g. interrupted 

time series)
• Retrospective studies
• Intervention studies
• Cross-sectional studies
• Modelling studies

What are patients’ values and 
preferences with respect to how 
often to test/re-test for HIV?

Qualitative studies

Surveys

What are the potential harms 
associated with different HIV 
testing frequencies?

Quantitative and qualitative studies will be 
considered

What is the most cost-effective 
frequency or interval of re-testing 
for HIV in people who have an 
unknown or a previously confirmed 
negative serostatus?

Costing studies:
• Cost-effectiveness studies, cost-benefit, 

cost-consequence, cost-utility, cost 
minimization

• Modelling studies

Abbreviation: HIV, human immunodeficiency virus
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of articles at the title/abstract-screening stage. Screening of titles 
and abstracts will be performed in duplicate by two reviewers. 
Disagreements will be reconciled through discussion with a third 
reviewer.

Full-text screening will be performed on titles with abstracts that 
meet the above criteria or for cases in which it is unclear whether 
this is the case. At the full-text screening stage, the eligibility 
criteria, as well as the outcomes listed above, will guide exclusion 
of irrelevant articles. Full-text screening will be performed in 
duplicate by two reviewers. Disagreements will be reconciled 
through discussion with a third reviewer.

Reasons for exclusion will be recorded at each step of the 
screening process. The results of the screening will be presented 
in a flowchart consistent with PRISMA recommendations (14).

Data extraction
Extraction of pertinent data from the screened references 
will be carried out by one reviewer and verified by another in 
order to reduce bias or errors in extraction. Any disagreements 
will be resolved through discussion with one or two other 
reviewers. Study authors may be contacted if there are any 
major uncertainties. All pertinent data (i.e. year of publication, 
period of data collection, study population, sample size, location, 
study setting, study design, intervention, comparison, results/
outcomes, quality assessment score, etc.) will be extracted into 
evidence tables.

Duplicate, overlapping or companion studies, if identified during 
the screening process, will be dealt with by extracting the data 
into a single collection form or by extracting the data separately 
and combining these into a single input afterwards, as per the 
Cochrane Handbook for Systematic Reviews of Interventions (15).

Quality assessment
Quality assessment will be carried out for individual studies 
included in the review, as well as for the overall body of 
evidence. Different methods of assessment will be used as 
appropriate for the study type.

The following assessment tools will be used for individual 
studies:

• Cochrane risk of bias for RCTs (15)
• Effective Public Health Practice Project (EPHPP) Quality 

Assessment Tool for other quantitative studies (16-18)
• Critical Appraisal Skills Programme (CASP) Qualitative 

Checklist for qualitative studies (19)

For the overall body of evidence, the quality of evidence will be 
assessed using the GRADE approach (15).

Data synthesis
Data will be synthesized narratively. If there is sufficient 
homogeneity among the evidence, a meta-analysis may be 
considered, although this is unlikely due to the variety of 
evidence sources being sought. 

Subgroup analysis
The initial search will not target any specific subgroups. If 
evidence emerges for specific subgroups (e.g. MSM, IDU, 
Indigenous peoples, etc.) then the results will be disaggregated 
and reported narratively in separate sections for each subgroup.

Assessment of meta-biases
Statistical assessment of meta-biases such as publication bias 
across studies (e.g. Egger’s test) will likely not be possible given 
the wide variety of evidence being sought and the likelihood 
of inclusion of a large proportion of studies with observational 
designs (20). The potential for publication bias will however be 
reduced by employing a rigorous search of grey literature, and 
the potential for substantial publication bias in observational 
studies will be taken into account when assessing the overall 
body of evidence using the GRADE approach (20). Selective 
outcome reporting will be assessed in RCTs by comparing the 
reported results of studies with the outcomes reported in the 
methods section of the protocol of the study. This will factor into 
quality assessment with the Cochrane risk of bias tool (15).

Amendments
The research team does not foresee any amendments to the 
protocol prior to carrying out the systematic review. However, 
if this is necessary, all amendments will be recorded as they 
occur and reflected in the PROSPERO record for this review. 
Amendments will also be documented in the final publication.

Dissemination
A manuscript of the results of the systematic review will be 
prepared and submitted for publication in a peer-reviewed 
journal. The results will be presented according to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines (14).

Discussion
To the best of our knowledge, this will be the first published 
systematic review examining evidence supporting 
recommendations for HIV testing frequency. The evidence 
identified in this review may be useful to update or create 
new guidance around HIV testing in Canada; groups outside 
Canada may also find it useful. The development of specific, 
evidence-based recommendations will help health care providers 
streamline and improve their HIV testing practices. Such 
recommendations can also be used by the public to manage 
their own sexual health.

Enhanced HIV screening and testing will help decrease the 
substantial portion of individuals with HIV who are unaware of 
their infection. This group contributes to a substantial proportion 
of new HIV infections, and evidence suggests that once these 
individuals are aware of their infection, they will be more likely to 
take steps to minimize the likelihood of transmission (4,21). HIV 
diagnosis is also the first step toward obtaining treatment, and 
thus, enhanced screening and testing yields benefits for personal 
and public health.
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The strengths of this systematic review protocol include 
extensive input from content experts in the development of 
HIV and sexually transmitted infection guidelines and health 
economics. Another strength is the external peer review of the 
research librarian–designed search strategy. 

One limitation of the review could be the potential inclusion 
of predominantly observational studies, given the difficulty 
of carrying out experimental studies on the topic. This may 
raise concerns regarding the quality of evidence; however, the 
results of the quality assessments will be published, and thus 
assessment of bias in the evidence will be transparent.

If this systematic review fails to find evidence to answer one 
or more of the research questions, this will be documented in 
the results. A “negative” finding will still be of use to guideline 
developers as it provides validity to those guidelines that cite 
a lack of evidence for HIV-testing interval recommendations (9) 
and suggests that such recommendations may need to be made 
on a jurisdiction-by-jurisdiction basis, based on expert opinion. 
It would also help highlight gaps in evidence, which could be 
useful for guiding future research.
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Appendix 1: Completed PRISMA-P checklist for the systematic review
Section and topic Item Checklist item Line no(s).

ADMINISTRATIVE INFORMATION

Title:

Identification 1a Identify the report as a protocol of a systematic review 1, 67

Update 1b If the protocol is for an update of a previous systematic review, identify as such N/A

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and 
registration number

103

Authors:

Contact 3a Provide name, institutional affiliation, email address of all protocol authors; 
provide physical mailing address of corresponding author

4-7

Contributions 3b Describe contributions of protocol authors and identify the guarantor of the 
review

262-267

Amendments 4 If the protocol represents an amendment of a previously completed or published 
protocol, identify as such and list changes; otherwise, state plan for documenting 
important protocol amendments

220-224

Support:

Sources 5a Indicate sources of financial or other support for the review 270-273

Sponsor 5b Provide name for the review funder and/or sponsor 270-273

Role of sponsor or funder 5c Describe roles of funder(s), sponsor(s) and/or institution(s), if any, in developing 
the protocol

N/A

INTRODUCTION

Rationale 6 Describe the rationale for the review in the context of what is already known 52-68

Objectives 7 Provide an explicit statement of the question(s) the review will address with 
reference to participants, interventions, comparators, and outcomes (PICO)

151-174

METHODS

Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) 
and report characteristics (such as years considered, language, publication 
status) to be used as criteria for eligibility for the review

140-174

Information sources 9 Describe all intended information sources (such as electronic databases, contact 
with study authors, trial registers or other grey literature sources) with planned 
dates of coverage

109-129, 
145, 191-192

Search strategy 10 Present draft of search strategy to be used for at least one electronic database, 
including planned limits, so that it could be repeated

344

Study records:

Data management 11a Describe the mechanism(s) that will be used to manage records and data 
throughout the review

137

Selection process 11b State the process that will be used for selecting studies (such as two 
independent reviewers) through each phase of the review (that is, screening, 
eligibility and inclusion in meta-analysis)

175-187

Data collection process 11c Describe planned method of extracting data from reports (such as piloting 
forms, done independently, in duplicate), any processes for obtaining and 
confirming data from investigators

188-199

Data items 12 List and define all variables for which data will be sought (such as PICO items, 
funding sources), any pre-planned data assumptions and simplifications

192-194

Outcomes and prioritization 13 List and define all outcomes for which data will be sought, including prioritization 
of main and additional outcomes, with rationale

173

Risk of bias in individual studies 14 Describe anticipated methods for assessing risk of bias of individual studies, 
including whether this will be done at the outcome or study level, or both; state 
how this information will be used in data synthesis

200-209

Data synthesis 15a Describe criteria under which study data will be quantitatively synthesized 213

15b If data are appropriate for quantitative synthesis, describe planned summary measures, 
methods of handling data and methods of combining data from studies, including any 
planned exploration of consistency (such as I2, Kendall’s T)

N/A

15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, 
meta-regression)

216-219

15d If quantitative synthesis is not appropriate, describe the type of summary planned 212-219

Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across 
studies, selective reporting within studies)

220-229

Confidence in cumulative evidence 17 Describe how the strength of the body of evidence will be assessed (such as GRADE) 210-211
Abbreviation: Line no(s), Line numbers
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All searches run and downloaded on September 16, 2016.

No. Searches Results

1 exp hiv/ 36417

2

(hiv or hiv+ or hiv-1 or hiv-2 or hiv1 or hiv2 or 
hivaids or (human immun* adj2 virus) or virus de 
l'immunodeficience humaine or vih or vih+ or vih1 or 
vih2 or vih-1 or vih-2).ti.

27738

3

(hiv or hiv+ or hiv-1 or hiv-2 or hiv1 or hiv2 or 
hivaids or (human immun* adj2 virus) or virus de 
l'immunodeficience humaine or vih or vih+ or vih1 or 
vih2 or vih-1 or vih-2).ab. /freq=2

31713

4 or/1-3 41632

5 screening/ 8117

6 screening tests/ 5000

7 health screening/ 2451

8
(screen* or rescreen* or test or tests or testing or 
tested or retest* or depistage or "diagnostic du VIH").
ti.

102858

9
(screen* or rescreen* or test or tests or testing or 
tested or retest* or depistage or "diagnostic du VIH").
ab. /freq=2

258239

10 or/5-9 304851

11 hiv test/ 1880

12 (freque* or interval*).ti. 22666

13 (freque* or interval*).ab. /freq=2 91053

14 or/12-13 100641

15
((time or timing or moment or temps or often or 
souvent*) adj3 (screen* or rescreen* or test* or retest* 
or depistage or "diagnostic du VIH")).ti.

575

16
((time or timing or moment or temps or often or 
souvent*) adj3 (screen* or rescreen* or test* or retest* 
or depistage or "diagnostic du VIH")).ab. /freq=2

918

17 or/15-16 1366

18 (10 and 14) or 17 10859

19 4 and 18 197

20 11 and (14 or 17) 69

21 or/19-20 200

22 Dissertation Abstract.pt. 413976

23 animals/ 6443

24 case report/ or case report.tw. 36249

25 or/22-24 456006

26 21 not 25 176

27 limit 26 to yr="2000 -Current" 164

Database(s): PsycINFO 1806 to July Week 4 2016 

Search Strategy:

Appendix 2: Search Strategy 

No. Searches Results

1

(hiv or hiv+ or hiv-1 or hiv-2 or hiv1 or hiv2 or 
hivaids or (human immun* adj2 virus) or virus de 
l'immunodeficience humaine or vih or vih+ or vih1 or 
vih2 or vih-1 or vih-2).af.

1713

2
(screen* or rescreen* or test or tests or testing or 
tested or retest* or depistage or "diagnostic du 
VIH").af.

91581

3 (freque* or interval*).af. 26404

4
((time or timing or moment or temps or often or 
souvent*) adj3 (screen* or rescreen* or test* or 
retest* or depistage or "diagnostic du VIH")).af.

1484

5 1 and 2 and 3 5

6 1 and 4 2

7 or/5-6 7

8 limit 7 to yr="2000 -Current" 6

Database(s): Econlit 1886 to August 2016 

Search Strategy:

Abbreviation: No., Number

Abbreviation: No., Number
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Database(s): Epub Ahead of Print, In-Process & Other 
Non-Indexed Citations, Ovid MEDLINE(R) Daily and Ovid 
MEDLINE(R) 1946 to Present (20151216.up)

Search Strategy:

No. Searches Results

1

(hiv or hiv+ or hiv-1 or hiv-2 or hiv1 or hiv2 or 
hivaids or (human immun* adj2 virus) or virus de 
l'immunodeficience humaine or vih or vih+ or 
vih1 or vih2 or vih-1 or vih-2).ti,kf.

204027

2

(hiv or hiv+ or hiv-1 or hiv-2 or hiv1 or hiv2 or 
hivaids or (human immun* adj2 virus) or virus de 
l'immunodeficience humaine or vih or vih+ or 
vih1 or vih2 or vih-1 or vih-2).ab. /freq=2

178603

3 exp HIV Infections/ 252533

4 exp HIV/ 89772

5 HIV Antibodies/ 10284

6 or/1-5 326372

7 mass screening/ 90016

8 Serologic Tests/ 18348

9
(screen* or rescreen* or test or tests or testing 
or tested or retest* or depistage or "diagnostic 
du VIH").ti,kf.

470662

10
(screen* or rescreen* or test or tests or testing 
or tested or retest* or depistage or "diagnostic 
du VIH").ab. /freq=2

935790

11 or/7-10 1246845

12 AIDS serodiagnosis/ 6381

13 (freque* or interval*).ti,kf. 132544

14 (freque* or interval*).ab. /freq=2 521701

15 or/13-14 594802

16

((time or timing or moment or temps or often or 
souvent*) adj3 (screen* or rescreen* or test or 
tests or testing or tested or retest* or depistage 
or "diagnostic du VIH")).ti,kf.

2150

17

((time or timing or moment or temps or often or 
souvent*) adj3 (screen* or rescreen* or test or 
tests or testing or tested or retest* or depistage 
or "diagnostic du VIH")).ab. /freq=2

2569

18 or/16-17 4359

19 (11 and 15) or 18 54568

20 6 and 19 1580

21 12 and (15 or 18) 157

22 20 or 21 1610

23 (letter or editorial).pt. 1360656

24 animal/ 5981714

25 human/ 16333570

26 24 not (24 and 25) 4284662

27 case reports/ or case report.tw. 1885376

28 or/23,26-27 7265507

29 22 not 28 1567

30 limit 29 to yr="2000 -Current" 1171

Scopus : Run September 16, 2016

TITLE ( “hiv” OR “hiv1” OR “hiv2 “ OR “hivaids” OR “human 
immune deficiency virus” OR “human immunodeficiency virus” 
OR “virus de l’immunodeficience humaine” OR “vih” OR 
“vih1” OR “vih2” ) 

AND ( ( TITLE ( ( time OR timing OR moment OR temps OR 
often OR souvent* ) W/3 ( screen* OR rescreen* OR test OR 
tests OR tested OR testing OR retest* OR “diagnostic du VIH” 
OR depistage ) ) ) OR ( ( TITLE-ABS ( screen* OR rescreen* OR 
test OR tests OR tested OR testing OR retest* OR “diagnostic 
du VIH” OR depistage ) ) 

AND ( TITLE-ABS ( freque* OR interval* ) ) ) ) 

AND ( PUBYEAR > 1999 ) 

AND SUBJAREA ( mult OR arts OR busi OR deci OR econ OR 
psyc OR soci )  

429 records 

Abbreviation: No., Number
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Cochrane

Date Run: 16/09/16 19:05:13.171
Description:

ID Search Hits

#1  [mh "HIV Infections"] or [mh HIV] 9272

#2  [mh ^"HIV Antibodies"] 238

#3

 (hiv or hiv-1 or hiv-2 or hiv1 or hiv2 or hivaids 
or human immune deficiency virus or human 
immunodeficiency virus or human immuno-deficiency 
virus or human immune-deficiency virus or virus de 
l'immunodeficience humaine or vih or vih1 or vih2 or 
vih-1 or vih-2):ti 

9923

#4 #1 or #2 or #3 12575

#5 [mh ^"mass screening"] or [mh ^"serologic tests"] 4877

#6
(screen* or rescreen* or test or tests or tested or 
testing or retest* or depistage or "diagnostic du 
VIH"):ti

21763

#7 #5 or #6 22979

#8 (freque* or interval*):ti 6568

#9

((time or timing or moment or temps or souvent*) 
near/3 (screen* or rescreen* or test or tests or 
tested or testing or retest* or "diagnostic du VIH" or 
depistage)):ti 

147

#10 #8 or #9 6710

#11 [mh ^"AIDS serodiagnosis"] 143

#12 (#7 and #8) or #9  332

#13 #10 and #11 3

#14 #4 and #12 17

#15 #13 or #14 Publication Year from 2000 to 2016 3

Database(s): Embase 1974 to 2016 September 15

Search Strategy:

No. Searches Results

1

(hiv or hiv+ or hiv-1 or hiv-2 or hiv1 or hiv2 or 
hivaids or (human immun* adj2 virus) or virus de 
l'immunodeficience humaine or vih or vih+ or vih1 or vih2 
or vih-1 or vih-2).ti,kw.

246105

2

(hiv or hiv+ or hiv-1 or hiv-2 or hiv1 or hiv2 or 
hivaids or (human immun* adj2 virus) or virus de 
l'immunodeficience humaine or vih or vih+ or vih1 or vih2 
or vih-1 or vih-2).ab. /freq=2

204295

3 exp Human immunodeficiency virus infection/ 328710

4 exp Human immunodeficiency virus/ 160405

5 Human immunodeficiency virus antigen/ 1810

6 Human immunodeficiency virus antibody/ 8917

7 Human immunodeficiency virus infected patient/ 26547

8 or/1-7 435387

9 mass screening/ 52549

10 screening/ 149792

11 screening test/ 55924

12 rescreening/ 227

13 serodiagnosis/ 42942

14 (screen* or rescreen* or test or tests or testing or tested 
or retest* or depistage or "diagnostic du VIH").ti,kw. 608987

15
(screen* or rescreen* or test or tests or testing or tested 
or retest* or depistage or "diagnostic du VIH").ab. /
freq=2

1265723

16 or/9-15 1709594

17 exp hiv test/ 6818

18 (freque* or interval*).ti,kw. 162041

19 (freque* or interval*).ab. /freq=2 651528

20 or/18-19 739551

21

((time or timing or moment or temps or often or 
souvent*) adj3 (screen* or rescreen* or test or tests or 
testing or tested or retest* or depistage or "diagnostic 
du VIH")).ti,kw.

2617

22

((time or timing or moment or temps or often or 
souvent*) adj3 (screen* or rescreen* or test or tests or 
testing or tested or retest* or depistage or "diagnostic 
du VIH")).ab. /freq=2

3598

23 or/21-22 5775

24 (16 and 20) or 23 81929

25 8 and 24 2539

26 17 and (20 or 23) 316

27 or/25-26 2607

28 (letter or editorial).pt. 1480511

29 animal/ 1803158

30 human/ 17470047

31 29 not (29 and 30) 1350042

32 case study/ or case report.tw. 362306

33 or/28,31-32 3168665

34 27 not 33 2557

35 limit 34 to yr="2000 -Current" 2174

Abbreviation: ID, Identification number

Abbreviation: No., Number
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All grey literature searches run on October 27, 2016.

Open Grey 

("HIV" OR "HIV+" or "HIV-1" OR "HIV-2" OR "HIV1" OR "HIV2" 
OR "HIVAIDS" OR ("human immun*" NEAR/2 "virus") OR 
"human immunodeficiency virus" OR "human immunodeficiency 
virus infection") AND ("screening" OR "test*" OR "retest*" OR 
"rescreen*" OR "re-test*" OR “re-screen*")

Results: 163 items returned

Link to results: 
http://www.opengrey.eu/search/request?q=%28%22HIV%22+O
R+%22HIV%2B%22+or+%22HIV-1%22+OR+%22HIV-2%22+OR+
%22HIV1%22+OR+%22HIV2%22+OR+%22HIVAIDS%22+OR+%
28%22human+immun*%22+NEAR%2F2+%22virus%22%29+OR
+%22human+immunodeficiency+virus%22+OR+%22human+im
munodeficiency+virus+infection%22%29+AND+%28%22screeni
ng%22+OR+%22test*%22+OR+%22retest*%22+OR+%22rescre
en*%22+OR+%22re-test*%22+OR+%22re-screen*%22%29+

ClinicalTrials.gov

Advanced search:

Conditions: "HIV" OR "HIV+" or "HIV-1" OR "HIV-2" OR "HIV1" 
OR "HIV2" OR "HIVAIDS" OR "human immununodeficiency 
virus"

Interventions: "screening" OR "testing" OR "retesting" OR 
"rescreening" OR "re-testing" OR "re-screening" 

Timeframe: Studies received on or after 01/01/2000 

Results: 649 items returned

Link to results: Clinical Trials.gov (https://clinicaltrials.gov/ct2/
results/displayOpt?flds=a&flds=b&flds=t&submit_fld_opt=on
&=Update+Display&cond=%22HIV%22+OR+%22HIV%2B%2
2+or+%22HIV-1%22+OR+%22HIV-2%22+OR+%22HIV1%22
+OR+%22HIV2%22+OR+%22HIVAIDS%22+OR+%22human
+immununodeficiency+virus%22&intr=%22screening%22+O
R+%22testing%22+OR+%22retesting%22+OR+%22rescreen
ing%22+OR+%22re-testing%22+OR+%22re-screening%22&r
cv_s=01%2F01%2F2000&show_flds=Y)

Appendix 3: Grey Literature Searches 
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Use of a 40-day rolling incidence to monitor 
pertussis in Nova Scotia, 2015 
J Born1,2*, A Coombs1,4, V Ryan2, M LaFreniere2,3, L Earle2, S Fleming2, A Fitzgerald2, F Atherton2

Abstract
Background: Pertussis can cause a serious respiratory bacterial infection, especially in infants. 
Between January 1 and December 31, 2015, there was an increase in the number of reported 
pertussis cases in Nova Scotia (NS). Surveillance practices for pertussis in NS were challenging 
because immunization coverage data are not available and rate information was neither timely 
nor precise with respect to geography. Public health officials in NS decided to adopt a new 
surveillance technique to inform public health actions across the Province. 

Objective: To assess the use of a 40-day rolling incidence rate to monitor pertussis activity in 
Nova Scotia. 

Intervention: A 40-day rolling incidence rate was calculated for pertussis by age groups and 
various levels of geography. Public health authorities continued to anticipate new cases of 
pertussis if the contacts of known cases were still within the incubation period (range between 
six and 20 days). The 40-day incubation period was chosen to reflect twice the incubation 
period’s upper range. Rates were calculated using Statistics Canada population projections 
for 2014 and then compared with traditional case counts and cumulative incidences. The 
usefulness of the statistics was assessed by public health decision makers.

Outcomes: Increased pertussis activity was noted across NS, most notably in the South West 
region. The use of a 40-day rolling incidence rate as a surveillance tool provided more timely 
and geographically precise descriptions of ongoing trends in pertussis activity and helped to 
inform appropriate public health action. Health officials valued the information provided from 
the rolling incidence because it allowed them to manage activities based on weekly estimates 
at various levels of geography. 

Conclusion: Rolling incidence proved to be a useful tool to monitor a cyclical increase in 
pertussis cases in Nova Scotia and to inform related public health actions. The rolling incidence 
provided geographically precise and timely information that was useful to estimate new cases 
in the absence of reliable immunization coverage information. This method could supplement 
traditional epidemiological surveillance of future communicable disease events, especially those 
characterized by long incubation periods and low case counts.
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Introduction
Pertussis (whooping cough) is a highly contagious respiratory 
infection caused by Bordetella pertussis bacteria. It is endemic 
in the human population and challenging to control in part 
due to a long communicable period (six to 20 days) (1-3), 
under-immunization of the population and evidence of waning 
vaccine immunity. Illness may be particularly severe in children 
under 12 months (1) with complications including pneumonia, 
seizures, encephalopathy, hernias and death (4). Milder forms of 
the disease may manifest in adults and adolescents who are less 
likely to be diagnosed and treated (5,6). Evidence suggests that 
children are falling behind in immunizations (7,8) and immunity 
post vaccination may wane over time (9,10) creating a vulnerable 
population that contributes to an ongoing reservoir of pertussis 
in humans (11,12). 

Pertussis activity can be cyclical in nature (13-15). Between 
January 1 and December 31, 2015, Nova Scotia (NS) 
experienced an increase in the number of pertussis cases. This 
triggered a need to more closely monitor and analyze pertussis 
activity within the Province. The structure of the health system 
in NS comprises two health authorities, the Nova Scotia Health 
Authority (NSHA) (subdivided into four local management 
zones) and the Izaak Walton Killam (IWK) Health Authority. In 
line with recommendations from Canada and the World Health 
Organization for pertussis surveillance (16,17), notifiable disease 
data is reported monthly at the zone and provincial levels and on 
an annual basis at the provincial level. 

https://doi.org/10.14745/ccdr.v43i02a03
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During the 2015 pertussis outbreak, monthly and annual 
surveillance reports did not fully meet the information needs 
of local public health authorities to respond to the increase in 
the number of pertussis cases. Given that NS is a small province 
(total population less than one million), frequently reporting 
on pertussis activity (e.g. weekly) and by health zone (or lower 
level geographies) presents challenges due to small case counts. 
Findings are statistically less reliable when disease events are 
rare (18) and reporting low counts may threaten confidentiality, 
especially in smaller populations (19,20). 

To mitigate the challenges presented by small numbers, 
other options were considered. The year-to-date cumulative 
incidence was considered problematic as it did not accurately 
reflect current disease activity. Because cumulative incidence 
was calculated with a static denominator, the trend line simply 
increased weekly so it did not reveal increases or decreases from 
week to week. The attack rate was also considered, but poor 
immunization coverage data made it difficult to quantify the 
susceptible populations. 

Public health authorities decided to try a 40-day rolling incidence 
rate. The 40-day interval was chosen to conservatively reflect 
twice the upper range of the six to 20-day incubation period. 
Rolling estimates have been used in outbreak situations (21), 
often in the form of an arbitrary five year rolling average to 
define normal activity or establish baselines for comparisons. To 
the best of the authors’ knowledge, this is the first documented 
use of a rolling incidence rate developed to reflect disease 
specific qualities (i.e. incubation period) and to anticipate disease 
activity. 

The objective of this article is to describe the first use of a 
40-day rolling incidence rate to monitor pertussis activity and 
to assess whether this method assisted in guiding public health 
action. This method supplemented routine surveillance during 
an increase in pertussis activity in NS between January 1 and 
December 31, 2015. 

Intervention

Data sources

Confirmed pertussis cases reported based on episode date

The Application for Notifiable Disease Surveillance (ANDS) 
was used for ongoing surveillance of NS pertussis cases that 
met the provincial case definitions (confirmed, probable and 
suspect) (22). Demographic information (including age and 
geographical area of residence) were also extracted from ANDS 
using COGNOS, a commercial software extraction, analysis and 
reporting package. This information was used to calculate the 
number of confirmed pertussis cases based on reported episode 
date by month and geographical area. Episode date most often 
referred to the onset date of symptoms. Clinical diagnosis date 
was used if onset date was unavailable and specimen collection 
date was used if neither onset date nor clinical diagnosis date 
were available. Lab test result date was used only when no other 
dates were available (23). 

Data analysis

Traditional statistics

Cases reported between January 1, 2015 and December 31, 
2015, were extracted monthly from ANDS using COGNOS. 
Traditional statistics including monthly counts and rate per 
100,000 were calculated monthly for the Province overall and by 
zones. 

Rolling incidence

Retrospective cases from 2015 and the last 40 days of 2014 
were used to calculate the rolling incidence rates for all of 2015 
(based on episode date). Confirmed cases reported between 
November 21, 2014 and December 31, 2015 were extracted 
from ANDS using COGNOS and used to calculate the 40-day 
rolling incidence rates for 2015.

For each calendar day in 2015, the incidence of pertussis 
was calculated for the previous 40-days using the reported 
episode date. The 40-day incidence rate was chosen because 
it represented twice the outer range of days for the typical 
incubation for pertussis (range 6-20 days) (1,3). Based on an 
average maximum incubation period of 20 days, a case and any 
relevant contacts were considered non-infectious 40 days the 
from the episode date of the case.

Rolling incidence (MI) was defined as the sum of cases (A) 
over the previous n days divided by the person-time (PT) 
(mathematical equation available upon request). 

Populations were assumed to be static and all at risk, thus each 
person in the respective populations contributed one unit of 
time to the denominator. The rolling incidence was calculated 
for each calendar day (t) by summing the number of pertussis 
cases (A) within the previous 40-days over the person-time. 
Rates were calculated in Stata (24) using 2014 demographic data 
from Statistics Canada (25). Rates per 100,000 population were 
calculated at different geographies, including four provincial 
health management zones and the South West geographic 
area – a sub-section of the Western Zone that concerned local 
health officials. 

Assessing the usefulness of traditional methods and the 
40-day rolling incidence rate

The rolling incidence methods were developed through an 
iterative process. To supplement monthly and annual reporting, 
the Population Health Assessment and Surveillance team (PHAS) 
first created a weekly report that included pertussis case counts 
by zone and age groups. This data was disseminated to public 
health staff, Medical Officers of Health (MOHs), epidemiologists 
and communicable disease managers at the provincial 
Department of Health and Wellness (DHW) and local (NSHA) 
levels of the public health system. The rolling incidence rate 
was developed as an additional statistic based on the feedback 
received from public health stakeholders. Throughout 2015, the 
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PHAS team not only collected stakeholder feedback with respect 
to the usefulness of the weekly information but also summarized 
the usefulness of the rolling incidence rate to inform public 
health action.

Outcomes

Pertussis activity 
One hundred thirty-six (136) cases of pertussis were reported in 
NS between January 1 and December 31, 2015. Of those, 105 
(76.5%) met the case definition for a confirmed case based on 
laboratory confirmation or an epidemiological link to a laboratory 
confirmed case, 10 (7.4%) were probable cases and 21 (15.4%) 
were suspect cases. The cases ranged in age from 0 to 62 years, 
with a mean age of 15.6 years. The highest proportion of cases 
was reported in individuals 20 years and older, while the highest 
cumulative incidence rate occurred in those under five years 
(Table 1). By December 31, 2015, the provincial cumulative 
incidence rate was 11.2 per 100,000 population (Table 1). 

Cases were reported from all four provincial health management 
zones: 9.5% (Northern), 10.5% (Eastern), 30.5% (Central) and 
49.5% (Western). The highest cumulative incidence (26.4 per 
100,000) in the Province was reported in the Western Zone with 
43.8% of the provincial cases in South West. By the end of 2015, 
the annual incidence rate of pertussis in the South West was 81.6 
per 100,000. 

Comparing the different surveillance tools 
Traditional methods were reported monthly. They showed that 
the number of cases first peaked in May, 2015 and began to 
drop after September, 2015. A maximum of 20 confirmed cases 
were reported monthly (Figure 1) with an average of 2.0 cases 
per week during 2015 (range of 0 to 7 cases). At the zone level, 
there was an average of 0.2, 1.0, 0.2 and 0.6 cases per week for 
the Eastern, Western, Northern and Central Zones, respectively. 
Feedback from public health stakeholders highlighted difficulties 
in stratifying and contextualizing these low case counts. 
Additionally, they reported difficulty identifying temporal trends 
by zones or smaller geographic areas using only counts. Based 
on feedback, weekly 40-day rolling incidence rate graphics were 

created for various levels of geography (province, zones, area) 
and age groups.

Following the implementation of the 40-day rolling incidence 
rate into weekly reporting, stakeholders reported that the new 
format was useful because it was much more timely than monthly  
reporting. The 40-day rolling incidence statistic provided clear 
and contextual representation of disease activity within each 
zone, when compared to weekly case counts. This statistic was 
useful to explore temporal trends in zonal and sub-zonal areas 
within NS not possible with count data. For example, over time, 
cases from the Western Zone (Figure 2) produced a bimodal 
pattern with rolling incidence peaks in July and again in October 
2015. Cases in the Eastern Zone followed a single wave, which 
peaked in October, while cases in the Northern Zone, increased 
earlier and peaked in August. Weekly counts were also limited 
in their usefulness because they could not account for the 
variation in population sizes across zones or age groups. Weekly 
case counts of pertussis in the Central Zone were relatively high 
compared to other zones, likely because of the large population. 
However, the rolling incidence statistic could contextualize 

Figure 1: Monthly counts of confirmed pertussis cases 
by health management zone reported in Nova Scotia 
between January 1 and December 31, 2015

Table 1: Case counts and cumulative incidence of 
confirmed pertussis cases for health management zones 
and South West, reported in Nova Scotia between 
January 1 and December 31, 2015

Age group 
(years)

South 
West1

Heath management zone
Population CI2

Eastern Western Northern Central Total

0-4 9 4 12 1 13 30 39,271 76.4

5-9 8 3 11 1 5 20 43,825 45.6

10-14 6 0 6 4 5 15 45,850 32.7

15-19 7 1 7 1 0 9 54,060 16.6

20+ 16 3 16 3 9 31 755,819 4.1

Total 46 11 52 10 32 105 n/a n/a

Population 56,352 165,727 196,648 154,834 421,616 n/a 938,825 n/a

CI2 81.6 6.6 26.4 6.5 7.6 n/a n/a 11.2

Abbreviation: n/a, not applicable; CI, cumulative incidence 

1 Shelburne, Yarmouth and Digby counties 
2 Per 100,000 population

Figure 2: Rolling 40-day incidence calculated per 
100,000 population of confirmed pertussis cases by 
health management zone in Nova Scotia, 2015
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pertussis activity and the resulting analysis demonstrated that 
activity in the Central Zone was generally lower and more 
sporadic, without the clear large peaks observed in other zones. 

By July 1, 2015, the provincial year-to-date cumulative incidence 
rate for pertussis was 4.2 per 100,000 population; 10.2 per 
100,000 in the Western Zone and 31.9 per 100,000 in the South 
West area. Stakeholders requested a statistic that was more 
reflective of the current activity level, as weekly case counts or 
annual cumulative incidence rates were not useful to inform the 
implementation of interventions across various geographic levels. 
Case counts were too small to provide meaningful comparisons 
as they were not adjusted for population size, while annual 
cumulative incidence exaggerated the current disease activity as 
the non-contagious cases were not removed from the estimates. 
In comparison, on July 1 the 40-day rolling incidence was 0.5 per 
100,000 population in NS, 8.1 per 100,000 in the Western Zone 
and 24.8 per 100,000 in the South West area (Figure 3). The 
40-day rolling incidence highlighted the need for interventions 
within the South West area as recommended by the local MOH. 
Similarly, the rolling incidence estimates did not support the 
implementation of zone- or province-wide public health actions.

The analysis was important in informing appropriate public 
health action at different geographic levels. Figure 3 provides 
a comparison of rolling incidence rates across three levels of 
geography. Activity was slightly elevated across the Province, 
with the highest rates observed in the South West area of 
the Western Zone. Local providers in the South West area 
were requested to focus on the immunization of children to 
bring them up-to-date with provincial guidelines, particularly 
for those 0-4 years of age and to offer immunizations to all 
pregnant women over 26 weeks gestation, regardless of their 
immunization status. The latter recommendation differed from 
the provincial recommendation that only pregnant women 
26 weeks gestation or greater who had not received a dose of 
pertussis vaccine in adulthood be vaccinated, yet was in keeping 
with the National Advisory Committee on Immunization (NACI) 
recommendations for pertussis based on local epidemiology that 
demonstrated increased activity (26).

Intervention experience 
During the period of increased pertussis incidence in NS, there 
was considerable debate about whether there was a need to 
intensify control interventions in either the whole or parts of the 
Province. The 40-day rolling incidence provided greater insight 
into the timing of peak pertussis incidence and thereby informed 
a decision by provincial public health authorities that additional 
control measures instituted in the geographical area of highest 
activity were not required at a provincial level. Stakeholders 
reported that they valued the additional information provided by 
the 40-day rolling incidence rate. 

Discussion 
During the increase in the reported number of pertussis cases 
in 2015, the use of the 40-day rolling incidence was found to be 
a useful way to visualize surveillance data to illustrate regional 
and temporal trends in NS. This led to the initiation of an urgent 
vaccination program in part of a health management zone in 
response to disease activity.

The increased number of pertussis cases in NS throughout 2015 
was concerning as it far exceeded the counts and rates observed 
on average and in the previous cyclical peak of 2012 (27). This 
increased activity was successfully described using a 40-day 
rolling incidence rate. 

The use of rolling estimates is not a new technique; rolling 
averages have been used in other forms of surveillance, such as 
the development of alert thresholds in syndromic surveillance 
(28-30). Although rolling averages have been used to set 
thresholds in other research, this use was not the purpose of the 
study. An additional benefit of the rolling incidence approach 
is its potential to define and monitor thresholds of disease 
occurrence. 

There were two main strengths associated with use of the 
40-day rolling incidence during this public health event. First, the 
40-day rolling average provided a timely visual tool to compare 
statistics across different subpopulations, using information that 
was more timely than that provided in monthly notifiable disease 
reports. These comparisons could not be made using a standard 
epidemiological curve of case counts. For example, in this event, 
the increasing trend in the Western Zone was not as obvious 
from the traditional monthly count, but more evident in the plot 
of the 40-day rolling average.

Second, use of a 40-day rolling average helped avoid some of 
the complications associated with reporting small numbers of 
cases and helped to disentangle the issues behind the steadily 
rising cumulative rate. Reporting low numbers can also threaten 
the confidentiality of individuals (19,20) and small numbers are 
also more affected by chance. This instability can be addressed 
by either collapsing categories to increase the count (31) or, as 
in this article, expanding the time interval. NS is a small province 
with a population of less than one million residents. When 
pertussis rates are elevated, the actual count of cases remains a 
small number, especially when stratified by zone. 

Figure 3: Rolling 40-day incidence per 100,000 
population of confirmed pertussis cases reported in 
Nova Scotia, Western Zone and South West area, 2015
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Limitations
There are several limitations to the 40-day rolling incidence 
rate. Although this analysis provided disease specific incidence 
information to public health decision makers, it is a method 
not traditionally used and thus its results are not comparable 
to pertussis rates in other jurisdictions. There are few published 
discussions of incidents where public health interventions for 
pertussis have been initiated or discontinued using this type of 
analysis. In New Brunswick, a pertussis outbreak was declared 
over when activity returned to within two standard deviations 
of a five year smoothed rolling average for at least two weeks 
(28) however this is a much larger timeframe than that used in 
the analysis. The use of communicable periods to define time 
intervals might provide an indication of current community 
transmission but does not consider the additional factor of the 
known cyclical nature of the disease, where peaks can last for 
several months and recur over a three to five year time span. A 
longer timeframe may be required to define optimal thresholds 
for initiating or discontinuing community control interventions. 
Additionally, since the number of cases is very small, visualization 
of the data may be distorted. For example, the bimodal 
characteristic observed in this analysis could be random noise, 
an artefact of the rolling average process. Therefore, graphics 
should be interpreted caution when they reflect low counts.

Using episode date is another weakness of this analysis. In NS, 
the episode date is the date of symptom onset. The definition of 
episode date may vary across jurisdictions and may reflect date 
of report, date of lab confirmation or date of symptom onset. 
As such, the usefulness of comparing rolling incidence across 
jurisdictions may be limited. 

The 40-day time interval might not be the best or most accurate 
interval to represent the infectious potential of pertussis within 
NS. The evidence suggests that the longest incubation period 
could be 42 days (2), thus a 42 day time frame might be a 
more complete representation of potential communicability. 
Alternatively, using the average incubation period of 10 days, 
might also be insightful as to the probable propagation of 
disease. Additional research and analysis is needed to validate 
the optimal time interval for reporting moving incidence. 
Communicability of pertussis depends on the disease stage 
and whether a patient receives treatment. Cases are most 
contagious in the catarrhal and early paroxysmal stages (first two 
weeks), after which communicability gradually decreases over 
the next three weeks (1,2). Furthermore, cases are no longer 
contagious after five days of treatment with antibiotics. During 
this public health event, several cases in families were diagnosed 
retrospectively. These retrospective cases likely did not benefit 
from treatment and were therefore probably communicable 
for longer time intervals. The communicability period was 
assumed to be the same for all cases included in the 40-day 
rolling incidence calculations. Cases that received treatment and 
those that continued to spread the disease were both included. 
Moreover, delayed reporting of cases limits the real-time 
effectiveness of this method. 

Despite the limitations of the methodology, rolling incidence can 
be used in conjunction with traditional communicable disease 
surveillance methods, especially in instances that involve rare 
public health events, with long incubation periods. There is 
potential for these methods to be employed in similar situations 

as they complement traditional epidemiological methods 
for surveillance of notifiable diseases. Going forward, rolling 
incidence could be used to define and monitor thresholds 
of disease occurrence. This will be an area for public health 
authorities to consider as they continue efforts to improve 
surveillance for communicable disease. Therefore, graphics 
should be interpreted with caution when they reflect low counts.

Conclusion
Forty day rolling incidence rates provided a useful way to 
describe and compare pertussis trends within NS for various 
geographic levels and age groups. The 40-day rolling incidence 
rate proved to be a useful supplementary tool to investigate 
increased pertussis activity and inform the public health decisions 
of epidemiologists, MOHs and local communicable disease 
managers. Furthermore, these results helped to guide public 
health action, particularly in areas of high pertussis activity. 
The methods presented in this paper could be adjusted to 
investigate and manage other communicable diseases.
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SURVEY

Canada Communicable Disease Report 2016 
readership survey
P Huston1*, NM Farrell2, L Townley2 

Abstract
Background: The Canada Communicable Disease Report (CCDR) is a peer reviewed scientific journal 
published since 1975. In 2011, a readership survey was conducted to inform a revitalization process. In late 
2016, this survey was repeated to assess progress. 

Objective: To provide information about the results of the CCDR 2016 readership survey, which identified 
CCDR’s readership and their needs, obtained feedback on the journal’s revitalization and sought 
suggestions for further improvement. 

Methods: An online readership survey was conducted from September 7 to 28, 2016. Invitations were sent 
via email to CCDR subscribers. The survey was based on the 2011 version and checked for face-validity. 
Analysis included descriptive statistics and a qualitative assessment of comments for themes. 

Results: A total of 549 people responded to the survey (12% participation rate). The majority of 
respondents worked in public health (61%), clinical care (23%), academia (16%) and laboratory medicine 
(9%). Approximately 45% of respondents had received CCDR for less than four years, which is consistent 
with the fact that the number of subscribers more than doubled over this time. Over 90% of respondents 
reported they read the articles in CCDR (always 15%, often 43%, sometimes 35%). When asked about their 
primary source of infectious disease information in Canada, CCDR was the number one response, identified 
by 72% of respondents. When asked “What do you like best about CCDR?” typical comments were that it 
provided Canadian content, was well written, evidence-based, interesting and relevant. The number one 
suggestion for improvement was that CCDR should be listed with PubMed. 

Conclusion: The survey results suggest that CCDR has been successfully revitalized and is meeting its 
readership’s needs for a scientific journal on infectious disease with Canadian content, high quality and 
relevance. Consistent with suggestions for improvement, CCDR will be joining the PubMed database over 
the next year. 
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Introduction
The Canada Communicable Disease Report (CCDR) is a 
scientific, peer reviewed, online, bilingual journal that has been 
in continuous publication since 1975. It was originally published 
by Health Canada and is now published by the Public Health 
Agency of Canada (PHAC). In 2011, following a decrease in the 
publication schedule, a CCDR readership survey was conducted 
to inform a possible renewal of the journal. At that time CCDR 
had approximately 2,000 subscribers. Readers noted that CCDR 
needed to reinvent itself and “bring back timely Canadian 
communicable disease-relevant articles”. The 2011 survey 
respondents noted they wanted more early reports of outbreaks 
with potential to spread (95%), national surveillance reports 
on notifiable diseases (91%) and research articles on infectious 
disease topics of relevance to Canada (91%) [unpublished data]. 

Following the 2011 survey, the editorial office was re-established 
and, based on the survey results, CCDR was revitalized and 
began publishing regular issues with peer reviewed articles 
in 2013. Its present mandate is to publish timely information 
on current and emerging infectious diseases of relevance to 
Canada to inform policy, program development and practice. 
The number of subscribers more than doubled between the 

2011 and 2016 surveys. We have been doing monthly tracking of 
subscriptions since 2014. (Figure 1) 

Suggested citation: Huston P, Farrell NM, Townley L. Canada Communicable Disease Report 2016 readership 
survey. Can Commun Dis Rep. 2017;43(2):56-8. https://doi.org/10.14745/ccdr.v43i02a04

Figure 1: Subscriptions to Canada Communicable 
Disease Report: January 2014–August 2016

https://doi.org/10.14745/ccdr.v43i02a04
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In the summer of 2016, the CCDR editorial office worked with 
Health Canada’s Communication and Public Affairs Branch to 
refine and then repeat the readership survey. The objective 
of the 2016 survey was to identify CCDR’s readership, obtain 
feedback on the journal post-revitalization and see how it can be 
further improved. This is a summary of the full Readership Survey 
Report (unpublished document, Communications and Public 
Affairs Branch, Health Canada). 

Methods
Survey methods were based on the federal government online 
survey standards (1). The 2016 online survey was based on the 
2011 survey and checked for face-validity. It included questions 
about the readership, how they liked the journal, how they  
received information on infectious diseases in general and how 
CCDR might be improved. Most of the survey questions were 
multiple choice format followed by a comments section which 
included a question about how to improve CCDR. Following pilot 
testing in both official languages, an invitation to complete the 
online survey was sent by email to CCDR’s 4716 subscribers. 

The survey was available online from September 7 to 28, 2016. 
Two reminders were sent to non-responders to optimize the 
participation rate. The participation rate was calculated by 
dividing the number of responders by the sum of responders, 
non-responders and the number of bounce-backs minus any 
email addresses found to be invalid. Analysis of the responses 
included descriptive statistics and a qualitative assessment of 
comments for themes.

Results 

Canada Communicable Disease Report’s 
readership and information sources
Of the 4716 subscribers, 17 emails were found to be invalid for a 
total of 4699 participants. Of those 549 surveys were completed 
for a participation rate of 12%. The majority of respondents 
indicated they worked in public health (61%), followed by clinical 
care (23%), academia (16%) and laboratory medicine (9%). This 
total exceeds 100% because it was possible to select more than 
one response option (for example, clinical care AND academia). 
Slightly less than 20% of respondents were 35 years of age or 
younger, about 40% were between 36-50 years old and 40% 
were over 50 years old. Almost 50% of respondents had been 
receiving CCDR for less than four years, which is consistent with 
the fact that the number of CCDR subscribers doubled since the 
2011 survey. 

Most readers were from Ontario and Quebec, although 
there were readers from almost every province and all of the 
territories, as well as from the United States, the European Union 
and elsewhere (Figure 2). Nearly half of all respondents noted 
they first heard about CCDR either at a conference or through a 
colleague or teacher. 

The most common resources respondents used to obtain 
information about infectious diseases were websites (75%), 
colleagues (72%) and online literature searches (69%). Other 
sources were noted in the comments such as ProMED. When 

asked how they were most likely to obtain Canadian-specific 
information on infectious diseases and immunization, the top 
source was CCDR (72%), followed by local public health (52%), 
updates from province/territory (almost 50%) and the National 
Advisory Committee on Immunization (NACI) (50%) (Figure 3). 

Feedback on the revitalized Canada 
Communicable Disease Report
Over 90% of respondents reported reading the articles in 
CCDR (always 15%, often 43%, sometimes 35%) and found the 
following types of articles to be useful or very useful:

• Rapid communication on outbreaks with potential to 
spread (90%)

• PHAC or advisory committee guidelines for 
communicable diseases (87%)

• Research articles on infectious disease topics of relevance 
to Canada (86%)

• National surveillance reports on notifiable diseases
(84%) 

Comments were provided by 62% of respondents (n=340) in 
the feedback section.

The most common strengths identified were CCDR’s Canadian 
content, high quality and relevance. When asked “What do 
you like best about CCDR?” typical comments were: 
“Canadian, well written, evidence based”, “interesting 
articles”, “topical”, “relevant to my work”, and “concise and 
reliable.”

Figure 2: Canada Communicable Disease Report: 
Readership by location

Figure 3: Response to 2016 Canada Communicable 
Disease Report survey question: “How are you most 
likely to get Canadian-specific information on infectious 
diseases and immunization (e.g. local outbreak, new 
vaccine indications)?” (n=549)
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Suggestions for improvement and next steps

When asked “What do you think is the most important way we 
can improve CCDR?” almost 50% of respondents commented 
(n=266). The most frequent comments were: “keep up the 
good work” and “get indexed on PubMed/Medline”. Other 
suggestions were:

• Reach out to students in universities and give 
presentations 

• Include more foodborne outbreak reports
• Have more articles from authors across Canada 
• Be as timely as possible especially with surveillance data 

and outbreak reports 

When asked, 40% of respondents stated they would like to 
access CCDR using a tablet or smartphone app. However, if an 
app included CCDR and other resources, such as the Canadian 
Immunization Guide, the Sexually Transmitted Infection Guide 
and the Tuberculosis Standards, 46% of respondents stated they 
would download it. A typical comment was “I would like to be 
able to access CCDR from my iPhone.”

Discussion 
CCDR readers come from across Canada and around the world. 
Most respondents work in public health and clinical care. Readers 
like the CCDR’s revitalized content, high quality and relevance 
and identify the journal as their top source for Canadian-specific 
infectious disease information. In 2011, CCDR readers asked for 
more rapid communications, summaries of advisory committee 
recommendations and research articles on infectious diseases. 
These types of articles have been published in CCDR over the 
last three years and 85–90% of readers have found them useful. 

Since CCDR was revitalized, its subscription rate has more than 
doubled. Survey responders suggested more outreach, Canadian 
authors, increased timeliness and a mobile application. However, 
the most common suggestion for improvement was to list the 
journal with PubMed. 

The key limitation of this survey is the response rate of 12%. 
Although this is not unusual for an online survey, there is no 
assurance that the respondents are representative of the entire 
CCDR readership. 

The readership survey confirms that CCDR has come a long way 
in the past five years and its readers find it to be their go-to 
source for practical, authoritative information on infectious 
diseases in Canada. We are pleased to announce that CCDR has 

passed the scientific review for PubMed and full text articles will 
be available  through PubMed Central in 2017. 
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Interim Canadian Recommendations for the use 
of fractional dose of yellow fever vaccine during a 
vaccine shortage: Now in effect
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The licensed marketer of the yellow fever vaccine in Canada is experiencing a supply issue for the Yellow Fever vaccine licenced for 
use in Canada. In an effort to manage the supply shortage, the manufacturer is rationing vaccine to designated Yellow Fever Vaccine 
Centres, currently fulfilling orders at approximately 50% of the normal requirement. A return to normal supply is only anticipated in 
late 2018. As a result, some rationing is expected to continue until that time.

To minimize the impact of the shortage, the Public Health Agency of Canada is continuing to work with the manufacturer to ensure 
that limited supplies of vaccine are equitably distributed across the country.  

Given the current yellow fever vaccine shortage in Canada, the Public Health Agency of Canada encourages health care practitioners 
to refer to the Interim Canadian recommendations for the use of fractional dose of yellow fever vaccine during a vaccine shortage (1) 
developed by the Committee to Advise of Tropical Medicine and Travel (CATMAT). The statement outlines interim recommendations 
intended for use during a yellow fever vaccine shortage, which differ from the standard recommendations for yellow fever vaccination 
in the Canadian Immunization Guide, and in the Committee to Advise on Tropical Medicine and Travel (CATMAT) Statement for 
Travellers and Yellow Fever.

Reference

1. Yellow Fever Working Group on behalf of the Committee to Advise on Tropical Medicine and Travel (CATMAT). Interim
Canadian Recommendations for the use of a fractional dose of yellow fever during a vaccine shortage. Can Commun Dis Rep.
2016;42(8):158-60. Available from: http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/16vol42/dr-rm42-8/ar-02-eng.php.

mailto:CATMAT.Secretariat%40phac-aspc.gc.ca?subject=CATMAT.Secretariat%40phac-aspc.gc.ca
http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/16vol42/dr-rm42-8/ar-02-eng.php
http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/16vol42/dr-rm42-8/ar-02-eng.php
http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/16vol42/dr-rm42-8/ar-02-eng.php
https://doi.org/10.14745/ccdr.v43i02a05


February 2, 2017 • Volume 43-2 Page 60 

ID NEWS

Recommendations on the 
prevention and treatment of 
Zika virus for Canadian health 
care professionals: 3rd update 

Use of motion comics for STI 
education

Source: Committee to Advise on Tropical Medicine and Travel 
(CATMAT). Recommendations on the Prevention and Treatment 
of Zika virus for Canadian health care professionals. January 16, 
2017. Available from: http://healthycanadians.gc.ca/publications/
diseases-conditions-maladies-affections/committee-statement-
treatment-prevention-zika-declaration-comite-traitement-
prevention/index-eng.php?_ga=1.154058232.1718591151.1469
533975.

The Committee to Advise on Tropical Medicine and 
Travel (CATMAT) recently released the third update of the 
Recommendations on the prevention and treatment of Zika 
virus for health care professionals. The document summarizes 
the current evidence related to Zika virus (ZIKV) and provides 
guidance to health care professionals on infection prevention 
and patient disease management. Recommendations continue 
to focus on the importance of mosquito bite prevention when 
travelling to areas of risk and secondary infection through sexual 
transmission. As ZIKV infection can cause microcephaly and other 
congenital abnormalities, specific recommendations are outlined 
for pregnant women and those planning a pregnancy. 

Updates to the document include:

• new information related to guidance specific to infants with 
suspected or confirmed congenital Zika syndrome; and

• expanded details in the sections on prevention of sexual 
transmission, laboratory diagnosis and screening and 
management.

Source: Willis LA, Kachur R, Castellanos TJ, Spikes P, 
Gaul ZJ, Gamayo AC, Durham M, Jones S, Nichols K, Han 
Barthelemy S, LaPlace L, Staatz C, Hogben M, Robinson S, 
Brooks JT, Sutton MY. Developing a motion comic for HIV/
STD prevention for young people ages 15-24, Part 1: Listening 
to your target audience. Health Commun. 2016 Dec 21:1-10. 
doi: 10.1080/10410236.2016.1255840. [Epub ahead of print]. 
Available from: http://www.tandfonline.com/doi/abs/10.1080/10
410236.2016.1255840.

Young people (15-24 years) in the United States are 
disproportionately affected by infection with human 
immunodeficiency virus (HIV) and sexually transmitted diseases 
(STD). Shortfalls in HIV/STD-related knowledge, attitudes, 
beliefs, and behavioral intentions (KABI) likely contribute to 
this discrepancy. In this report we describe our experience 
developing a novel means of health communication combining 
entertainment-education theory and recent technological 
advances to create a HIV/STD-focused “motion comic.” 
We also report the audience satisfaction and acceptance of 
the intervention. We used the Health Belief Model (HBM), 
entertainment-education (EE) principles, and the Sabido Method 
(SM) and conducted three rounds of focus groups to develop 
a 38-minute HIV/STD focused motion comic for young people 
between the ages 15 and 24 years. Participants indicated that 
motion comics were an acceptable method of delivering  
HIV/STD prevention messages. They also expressed satisfaction 
with motion comics plot, story settings, the tone of humor, and 
drama. Our results suggest that motion comics are a viable new 
method of delivering health communication messages about 
HIV/STD and other public health issues, and warrant further 
development and broader evaluation.
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Authors’ corrections for Can 
Commun Dis Rep. 2016;42(11)
M Ebrahim1, D Gravel1*, C Thabet1, K Abdesselam1,  
S Paramalingam1, C Hyson1

CCDR correction for Can 
Commun Dis Rep. 2017;43(1)
Canada Communicable Disease Report Editorial team1*

Affiliation
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* Correspondence: denise.graveltropper@phac-aspc.gc.ca

Suggested citation: Ebrahim M, Gravel D, Thabet C, Abdesselam 
K, Paramalingam S, Hyson C. Correction for Can Commun Dis Rep. 
2016;42(11). Can Commun Dis Rep. 2017;43(2):61. 

In the article “Antimicrobial use and antimicrobial resistance 
trends in Canada: 2014” (1) (http://www.phac-aspc.gc.ca/
publicat/ccdr-rmtc/16vol42/dr-rm42-11/ar-02-eng.php) by 
Ebrahim M et al published on November 3, 2016, the following 
corrections were made on February 2, 2017 upon the request of 
the authors: 

1. In the Results, in the “Antibiotic use” section, under the 
sub-heading “Usage in food production animals” the 
following two sentences:

“Due to a new indication for use for fluoroquinolone in 
animals, the quantity of fluoroquinolones distributed 
increased by 14% between 2013 and 2014. However there 
has been an overall 40% increase since 2010.”

were changed to: 

“Since 2010 there has been a 40% increase in the quantity of 
fluoroquinolones distributed for use in animals, likely due in 
part to the approval of a new indication for fluoroquinolone 
use. Between 2013 and 2014, the quantity increased 
by 14%.” 

2. At the end of the Acknowledgements the following sentence 
was added:

The authors would also like to acknowledge with thanks 
the Canadian Antimicrobial Resistance Surveillance System 
(CARSS) team for the creation of materials and Figures used 
in this summary.

Reference

1. Ebrahim M, Gravel D, Thabet C, Abdesselam K, 
Paramalingam S, Hyson C. Antimicrobial use and 
antimicrobial resistance trends in Canada: 2014. Can 
Commun Dis Rep. 2016;42(11):227-31. Available from: 
http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/16vol42/dr-
rm42-11/ar-02-eng.php.

 

Affiliation
1 CCDR Editorial Office, Infectious Disease Prevention and 
Control Branch, Public Health Agency of Canada Ottawa, ON 

*Correspondence: ccdr-rmtc@phac-aspc.gc.ca

Suggested citation: Canada Communicable Disease Report Editorial 
team. Correction for Can Commun Dis Rep. 2017;43(1). Can Commun Dis 
Rep. 2017;43(2):61.

In the Editorial Policy article “Information for Authors: 2017” 
(1) (http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/17vol43/
dr-rm43-1/ar-06-eng.php) published on January 5, 2017, the 
following correction was made on February 2, 2017:

1. In “The editorial and production process” section, under the 
sub-heading “Assessment and revision”, the sentence:

“Manuscripts that have been correctly submitted are 
screened by the editorial team for appropriateness and 
assessed with iThenticate12 software for redundancy.”

was changed to: 

“Manuscripts that have been correctly submitted are 
assessed by the editorial team for appropriateness and will 
soon be routinely screened with antiplagiarism software.” 

and footnote 12 was removed. 
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