
Original Research

A lesson from history? Worsening mortality and the rise of the Nazi
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a b s t r a c t

Objectives: The aim of the study was to test the hypothesis that worsening mortality rates in the early
1930s were associated with increasing votes for the Nazi Party.
Study design: The study consist of panel data with fixed effects.
Methods: We used district- and city-level regression models of Nazi vote shares on changes in all-cause
mortality rates in 866 districts and 214 cities during federal elections from 1930 to 1933, adjusting for
election and district/city-level fixed effects and sociodemographic factors. As a falsification test, we used
a subset of deaths less susceptible to sociopolitical factors.
Results: Historical downward trends in mortality rates reversed in the early 1930s in Germany. At the
district/city level, these increases were positively associated with a rising Nazi vote share. Each increase
of 10 deaths per 1000 population was associated with a 6.51-percentage-point increase in Nazi vote
share (95% confidence interval ¼ 1.17e11.8). The strongest associations were with deaths due to infec-
tious and communicable diseases, suicides, and alcohol-related deaths. Worsening mortality had no
association with votes for the Communist Party or for other contemporary political parties. Greater
welfare payments were associated with smaller increases in both mortality and Nazi vote share, and
adjusting for welfare generosity mitigated the association by approximately one-third.
Conclusions: Worsening mortality rates were positively associated with the rise of the Nazi Party in
1930s Germany. Social security mitigated the association between mortality and Nazi vote share. Our
findings add to the growing evidence that population health declines can be a ‘canary in the coal mine’
for the health of democracies.
© 2021 The Authors. Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

Although the Weimar Republic (1918e1933) was a short
parenthesis in Germany's history, it is among its most consequen-
tial. The rise of Nazism in the early 1930s, in the wake of the Great
Depression, coincided with worsening economic hardship1 char-
acterized by severe austerity policies,2 mass unemployment,3 and
widespread discontent. Yet, while other countries also faced eco-
nomic insecurity, Germany experienced an increase in mortality
starting in 1931e1932, at a time when mortality was declining in

other European nations including Poland, France, and the
Netherlands.

A series of recent articles have found a striking and consistent
correlation between deteriorating population health and support
for populist radical right parties.4 Bor,5 Wasfy et al.,6 Herrin et al.,7

and Bilal et al.8 found that those counties in which life expectancy
stagnated or declined from 1980 to 2014 exhibited substantially
higher vote shares for Donald Trump in the 2016 presidential
election. Similar patterns were observed in the UK, where wors-
ening mortality, alongside budget reductions, was positively asso-
ciated with greater votes for Brexit.9,10 Several studies have linked
‘deaths of despair,’ including external causes of death such as sui-
cides and alcohol-related mortality, to a greater share of votes for
the Republican Party.11e13 Stagnating or rising mortality has been
linked to economic dislocation in the absence of a robust safety net.
US areas that lost manufacturing jobs to Chinese competition in the
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2000s saw increasing male midlife mortality and a shift among
voters toward Republican candidates in US House and Presidential
elections.14,15

Support for the Nazi Party rose from 2.68% of the German
electorate in 1928 to 43.9% by 1933. However, the rise in Nazi
support varied geographically. Here, we test the hypothesis that
worsening mortality rates at the state, district, and city level were
associated with the rise of the Nazi Party in Germany, even after
accounting for economic hardship and other potential confounding
factors. Specifically, we test whether the increase inmortality in the
early 1930s was a ‘canary in the coal mine’ for the growth in Nazi
support, asking whether populations suffering health declines are
fertile ground for populist politics.

Methods

Sources

Voting data were obtained for four federal elections between
1930 and 1933 (September 1930, July and November 1932, and
March 1933) covering 16 states, 866 districts, and 214 cities. Details
were described elsewhere,2 and we provided full details of our
sources in a supplementary file, but briefly, these were drawn from
official German statistics. In the German federal elections, under
the principle of proportional representation, people voted for
nationwide party lists to decide who would be the chancellor. To
measure support for the Nazi Party, we captured vote shares as a
proportion of the total vote. We also measured changes in other
parties' shares, including the Social Democratic Party, the Center
Party, the Communist Party, and a residual category of other small
parties. We evaluated changes in vote shares across elections (e.g.,
between 1930 and 1932 and from 1932 to 1933) and over the entire
period (1930e1933).

To measure mortality rates, we used three levels of aggregation
based on the data characteristics. We extracted new data on the
main vital statistics (population, births, and deaths) at the district
level, covering the calendar years 1927e1933 (n ¼ 866). We also
collected mortality data for 214 cities, where cause-specific mor-
tality was available for 20 causes of death (city-level data being
available for 1928,1932, and 1933). In addition, at the state level, we
disaggregated annual mortality data into 7 age bands to calculate
age-standardized mortality rates for each German state (n ¼ 16).
Annual crude death rates are calculated per thousand population.
At the city level, we further disaggregated deaths into two groups.
One includes deaths plausibly linked to deteriorating social con-
ditions over the short term (including deaths from suicides, ho-
micides andmurders, and stroke), whereas we used a second group
as a falsification test, which should be less responsive to sociopo-
litical changes including cancer deaths.

To adjust for economic decline, based on district-level tax
returns, we estimated per capita (taxable) income in each dis-
trict. At the city level, we proxy economic conditions by the
number of unemployed as a share of the total population. Finally,
we also proxy the extent to which the Weimar Republic pro-
vided social protection, using newly extracted district-level data
from official sources on welfare spending per capita, capturing
social security payments from central governments and lower
levels of government on open care (mostly relief and medical
assistance). Appendix A shows descriptive statistics for all
variables.

Methods

Multivariate regression models were used to quantify the as-
sociation between German mortality rates and Nazi vote share

using a difference-in-differences with an intensity of treatment
interpretation based on:

NAZId,t ¼ a þ b1 Mortalityd,t-1 þ b2 Income d,t-1 þ b3
Welfare d,t-1 þ ɣd þ dt þ ed,t (1)

where d denotes districts, t is one of the four election years
(September 1930, July and November 1932, and March 1933), and
NAZId,t is the vote share of the Nazi Party in percentages of the total
vote (%). Because age-standardized mortality data are not available
at the local level, Mortalityd,t-1 is simply the crude death rate in the
year before the election year, Incomed,t-1 denotes income per capita,
and Welfared,t-1 denotes the welfare payments per capita in the
year before the election, both expressed in nominal terms. All
models include district-level fixed effects (ɣd) and fixed effects for
the calendar years of 1932 and 1933 (dt). By pooling data for
different elections and using time and district fixed effects, mor-
tality here can be interpreted as excess mortality or deviations of
mortality from the within-district sample mean. Finally, ed,t is the
error term. Standard errors are clustered at the state level, although
clustering at lower levels (i.e., district) displays the same levels of
statistical significance. For simplicity, when we say states, we also
mean Prussian provinces.

Results

Association of mortality with Nazi voting

We first investigate the visual association of mortality increases
and Nazi voting shares at the state level, followed by subsequent
analyses at the district and city levels.

Fig. 1 depicts the unconditional association between the change
in statemortality rates from 1928 to 1933 and the Nazi vote share in
1933 at the state level. As shown, those states with greater mor-
tality rises also experienced larger votes for the Nazi Party in 1933
(r¼ 0.41, P-value¼ 0.00). A similarly strong correlationwas evident
at the district level (r ¼ 0.11, P-value ¼ 0.00).

Table 1 shows the results from multivariate regression models
on the impact of mortality and the Nazi Party vote share estimated
at the district level and sequentially adjusted for economic hard-
ship (measured by income per capita). Fixed effects would have
adjusted for any time-invariant characteristics of the districts
(possibly, environmental and sociodemographic confounders).
Even after adding these controls, worsening health was associated
with rise in Nazi votes. When we use data for the four elections

Fig. 1. Percentage of state-level vote shares for the Nazi Party in 1933 and changes in
the crude death rate between 1928 and 1933.
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between 1930 and 1933, each increase of 10 deaths per 1000
populationwas associated with a 6.51-percentage-point increase in
the Nazi vote shares (95% confidence interval [CI] ¼ 1.17 to 11.8).
The results were robust to focusing on just the 1930e1932 elections
and the 1932e1933 elections.

Next, at the city level, we disaggregated all-cause mortality into
those types that could plausibly be impacted by changes in
contemporary social conditions, including suicides, homicides, and
stroke, whereas a second group, which should be less responsive in
the short term to sociopolitical changes including cancer deaths,
was used as a falsification test. Table 2 shows the results of these
city models. For those linked to social conditions, each increase of
10 deaths per 1000 population was associated with a 31.71-per-
centage-point increase in the Nazi vote shares (95% CI ¼ 11.91 to
51.50). By way of contrast, when we compare these patterns with
causes of death that are less responsive to short-term social con-
ditions, using cancer mortality, the results are not statistically sig-
nificant (13.10; 95% CI ¼ �12.42 to 38.61). Appendix B reports
disaggregated models for each of the 20 causes of death, revealing
that Nazi vote rises were most closely associated with infectious
and communicable diseases such as tuberculosis, measles, and lung
infections, as well as the aforementioned deaths from suicides,
alcohol-related deaths, and stroke.

Comparing vote patterns by district characteristics

In Appendix C, we explore potential heterogeneity in the asso-
ciation of mortality increases and the Nazi electoral boost, strati-
fying by district characteristics. Using data from the census of 1933,
we split the sample for districts with occupational and religious
group shares below and above the median value. When we stratify
the sample, we find that mortality had a stronger association with

Nazi vote shares in more agricultural districts and a weaker asso-
ciation in more industrial districts. This finding is consistent with
the prior literature that found that the unemployed did not favor
the Nazis at the polls (they turned to the Communists).2,3 Instead, it
was those just above in the economic hierarchy, who also experi-
enced great hardship, who had something to lose, who favored the
Nazis. The effects of mortality were also stronger in areas with a
higher number of Protestants and Jews. With respect to the latter,
Voigtl€ander and Voth16 outlined the importance of long-standing
antisemitism in the Nazi electoral boost.

Mitigating role of welfare payments

We further evaluated the role of welfare payments to buffer
economic suffering, which may have acted as a confounder.
Appendix D shows that adding a control for welfare payments
significantly reduces the impact of mortality on the Nazi vote share.
The results are still statistically significant for mortality in some
models. However, the coefficient on welfare payments is also sta-
tistically significant, and its negative sign indicates that social se-
curity may have mitigated radicalization. Importantly, for our
argument, the size of the coefficient for mortality when controlling
for welfare is cut down by between one-third and two-thirds based
on specification, for instance, by 4.85 deaths per 100,000 popula-
tion (95% CI: 1.37 to 8.33), when considering data for the four
elections between 1930 and 1933.

Robustness checks

We performed a series of robustness tests. As shown in Table 1,
we used data from different elections, showing that our results are
not specific to a single election, but to a process of worsening social
and financial conditions that collapsed in the early 1930s. In
Appendix E, instead of using panel data with fixed effects, we show
consistent results computing the percentage point change in the
crude death rate (the change in the level) between elections. In
Appendix F, we also show consistent results using infant mortality
rates instead of crude death rates for all ages, despite having a lower
predictive value, probably because births to the poorest families fall
disproportionately during a recession.17 Although disaggregated
age bands were not available at the district or city level, these were
available at the state level for 7 age bands. Despite state-level
models being statistically underpowered (relying on 16 data
points for 16 states as in the age-band statistics Prussian provinces
counted as a single state), we found that by using the age bands to
calculate age-standardized mortality rates, none of the results was
qualitatively changed (see Appendix G). Using Eq. (1), a further
check we did in the age structure was interacting the mortality
rates with time dummies (Appendix H). These interaction terms
ensured that our models are not simply showing worsening health
of older Germans at a time of crisis. Finally, to further account for

Table 1
District-level impact of mortality on the Nazi Party vote share.

Variable Elections, 1930 and 1933 (n ¼ 1732) Elections, 1930 and 1932 (both)
(n ¼ 2598)

All elections (n ¼ 3464)

b (95% CI) b (95% CI) b (95% CI)

Mortality 0.88 (0.23, 1.53) 0.78 (0.11, 1.45) 0.65 (0.12, 1.18)
Income �2.88 (-3.88, �1.87) �2.34 (-3.35, �1.33) �2.32 (-3.36, �1.27)

CI ¼ confidence interval.
Parameter estimates are unstandardized regression coefficients representing the percentage point increase in vote shares for the Nazi Party associated with an increase of 1
death per 1000 population.We use a balanced panel of 866 districts and pooled data for different elections. All models control for income per capita and add district-level fixed
effects and a fixed effect for to the election time: a 1929e1930 fixed effect for the 1930 election, a 1931e1932 fixed effect for the elections of 1932 (either June or November),
and a 1932e1933 fixed effect for the election of 1933. Robust standard errors are clustered at the state level (Prussian provinces are considered different states).

Table 2
City-level impact of amenable and non-amenable mortality on the Nazi Party vote
share.

Variable Elections, 1928 and 1933 (n ¼ 428)

b (95% CI)

Amenable mortality 3.17 (1.19, 5.15)
Non-amenable mortality 1.31 (-1.24, 3.86)

CI ¼ confidence interval.
Parameter estimates are unstandardized regression coefficients representing the
percentage point increase in vote shares for the Nazi Party associated with an in-
crease of 1 death per 1000 population. We use a balanced panel of 214 cities and
pooled data for two elections. Amenable mortality groups the following causes:
stroke, suicide and murder, or homicide. Non-amenable mortality includes deaths
from cancer. We add city-level fixed effects and a 1932e1933 fixed effect for the
election of 1933. Although cause-specific mortality is only available in 1928 and
1933, the comparison from 1928 to 1933, coming from local deviations from un-
disturbed levels, is a good measure from the German suffering in the elections of
March 1933. Robust standard errors are clustered at the state level (Prussian
provinces are considered different states).
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falling revenues as a result of the Great Depression, we also show
consistent results with those in Table 1 after interacting a precrisis
income indicator (in 1928) with time dummies (Appendix I). Our
bottom line is that the association betweenmortality and the rise in
Nazi support persists even after adjusting for income and other
sociodemographic factors, implying that poor health is not simply a
proxy or mediator for a relationship between income and Nazi
support.

Discussion

Our analysis shows a significant association between mortality
rates and increasing vote shares for the Nazi Party in 1930s Ger-
many. These rises in Nazi vote share were most strongly correlated
with deaths from infectious diseases including tuberculosis and
pneumonias, as well as suicides, homicides, and heart attacks. In
addition, we found that adjusting for levels of welfare support
attenuated this correlation, suggesting that the generosity (or
stinginess) of state and local welfare regimes may have been a
common cause of the observed health and political trends.18,19

Study limitations

Before interpreting our findings further, we must note several
important limitations. First, we were unable to adjust for age at
district and city levels, creating potential for error. However, our re-
sults were consistent when performed at the state level, wherein
direct age adjustment was possible. Furthermore, our interaction
terms and district- and city-level fixed effects would have adjusted
for any time-invariant characteristics of the age distribution. Second,
it is possible that a third underlying factor drove bothmortality rises
and Nazi vote shares. Indeed, we found that adjusting for welfare
generosity attenuates the mortality-voting relationship. Hence, the
observational analysis can only demonstrate correlation, rather than
causal effects. However, this modeling approach with controls and
fixed effects follows that of recent analyses on mortality and Trump
votes in the US5 and on mortality and Brexit votes in the UK.9

Whether or not they are a direct cause, mortality increases appear
to be an early-warning measure for political polarization.

Our article has implications for future research.Welfare payments
seem important in attenuating the Nazi-mortality association,which
is consistent with the historical literature that budget cuts imple-
mented in 1931e1932 by Chancellor Brüning, commonly known as
the ‘Hunger Chancellor,’positively correlatedwith the rise of theNazi
Party.2 We also showed that the association between mortality rates
and Nazi vote shares was strongest in rural districts. Yet, further
research is needed to investigate these underlying mechanisms and
better understand the complex causal chains involved.

In Appendix J, we show that the Nazi Party was the only party
that managed to transform German suffering into more votes.
Neither the communists, who traditionally were seen as guardians
of the interests of working people, the Social Democrats, the po-
litical home of the workers' movement and middle classes, nor the
Center party, a conservative catholic party, saw gains in support
with the declining health of the electorate. We interpret this as
evidence that at timeswhen people are suffering, theymay bemore
open to the siren calls of right-wing radical populist parties.

Our article supports the notion that epidemiological data can
serve as a ‘canary in the coal mine,’ identifying populations that are
being left behind by social progress, which may in turn create
fertile ground for receptivity to populist messages. As Keynes
gloomily foreshadowed in The Economics Consequences of the Peace,
“If we take the view that for at least a generation to come Germany
cannot be trusted with even a modicum of prosperity … that year
by year Germany must be kept impoverished and her children

starved and crippled … If we aim deliberately at the impoverish-
ment of Central Europe, vengeance, I dare predict, will not
limp.”20(p199-200).
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a b s t r a c t

Objectives: The objective of this study is to estimate the pooled uptake of cervical cancer screening and
identify its predictors in Sub-Saharan Africa.
Study design: Systematic review and meta-analysis.
Methods: We searched PubMed, EMBASE, CINAHL, African Journals OnLine, Web of Science and Scopus
electronic databases from January 2000 to 2019. All observational studies published in the English
language that reported cervical cancer uptake and/or predictors in Sub-Saharan Africa were initially
screened. We assessed methodological quality using the Newcastle-Ottawa Scale. An inverse variance-
weighted random-effects model meta-analysis was performed to estimate the pooled uptake and odds
ratio (OR) of predictors with a 95% confidence interval (CI). The I2 test statistic was used to check
between-study heterogeneity, and the Egger's regression statistical test was used to check publication
bias.
Results: We initially screened 3537 citations and subsequently 29 studies were selected for this re-
view, which included a total of 36,374 women. The uptake of cervical cancer screening in Sub-Saharan
Africa was 12.87% (95% CI: 10.20, 15.54; I2 ¼ 98.5%). A meta-analysis of seven studies showed that
knowledge about cervical cancer increased screening uptake by nearly five times (OR: 4.81; 95% CI:
3.06, 7.54). Other predictors of cervical screening uptake include educational level, age, Human Im-
mune deficiency Virus (HIV) status, contraceptive use, perceived susceptibility and awareness about
screening locations.
Conclusions: Cervical screening uptake is low in Sub-Saharan Africa as a result of several factors. Health
outreach and promotion programmes to target these identified predictors are required.
© 2021 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Cervical cancer is a global public health challenge.1 The primary
cause of cervical precancer and cancer is persistent infection with
one or more of the high-risk oncogenic types of human papillo-
mavirus (HPV). HPV interferes with the normal functioning of cells,

which results in distinct changes in the epithelial cells of the
transformation zone of the cervix.2 Cervical cancer is one of the
very few types of cancers where a precancer stage lasts for many
years before becoming invasive cancer, thus allowing ample op-
portunity for detection and treatment.3 Cervical cancer is a malig-
nancy for which effective screening is available. The screening
seeks to identify precancerous cellular changes on the cervix that
may become cervical cancer if they are not appropriately treated.4

Cervical cancer is the fourth most common cancer in women,
with an estimated 530,000 new cases every year, representing 7.9%
of all female cancers.5 In 2015, approximately 90% of the 270,000
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deaths from cervical cancer occurred in low- and middle-income
countries.5 The mortality rate varies remarkably among different
regions of the world, with rates ranging from <2 per 100,000 in
Western Europe and New Zealand to 27.6 per 100,000 in Sub-
Saharan Africa.6

Cervical cancer prevention and the impact of screening pro-
grammes on cervical cancer-related deaths have been given
considerable attention in developed countries, in contrast to the
minimal effort seen in most low- and middle-income nations.7

Cervical cancer screening coverage is very limited in low- and
middle-income countries, as shown by a study that reported
coverage of cervical cancer screening in developing countries to be
19% (on average) compared with 63% (on average) in developed
countries.8 Data from the 2017 World Health Survey indicated that
the coverage of cervical cancer screening was 10% in Sub-Saharan
Africa.9 Moreover, <1% of women in four West African countries
had ever been screened for cervical cancer.10

Although cervical cancer screening is proven to reduce cervical
cancer incidence,many factors influence screening uptake.11 The rate
of screening uptake has been shown to vary by knowledge about
cervical cancer and screening services, in addition to other factors,
such as individual perception, beliefs, attitudes and culture and
partner attitude.12 Several studies have suggested thatmanywomen,
particularly thosewith low levels of knowledge about cervical cancer
and screening, may not recognise the benefit of screening over the
possible consequences of forgoing screening.13e18

Although it is very limited in scope, there are prevention,
treatment and rehabilitation strategies for cervical cancer, such as
risk assessment, screening and clinical interventions, in Sub-
Saharan Africa. Nevertheless, these services are not being fully
used because of structural and behavioural barriers.19,20 To enhance
cervical cancer screening and treatment efforts, it is necessary to
identify the factors influencing screening uptake in eligible women
and their prevalence. Therefore, in this meta-analytic review, we
aimed to estimate the pooled uptake of cervical cancer screening
uptake and identify its predictors among Sub-Saharan African
women.

Methods

The protocol has been registered with PROSPERO, an interna-
tional prospective register of systematic reviews,21 under regis-
tration number CRD42017079375. This meta-analytic review is
reported in compliance with the recommendation of Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) 2015 statement.22 The PRISMA Explanation and Elabo-
ration document was followed and complemented by A Measure-
ment Tool to Assess Systematic Reviews tool.23 A PRISMA flow
diagram24 was used to illustrate the article screening and selection
process (Fig. 1).

Literature search

PubMed, EMBASE, CINAHL, Web of Science, African Journals
OnLine and Scopus electronic databases were explored to extract all
available literature. Cross-references of included articles and grey
literature were also searched. The search strategy (Table S1 in the
supplementary material) was developed in consultation with
medical information specialist and Peer Review of Electronic Search
Strategies 2015 guideline statements.25

Eligibility criteria

Studies were included if they met the following inclusion
criteria: (i) observational (i.e. cross-sectional, case-control,

cohort) and (quasi) randomised controlled trial studies; (ii)
conducted in Sub-Saharan Africa between January 2000 and
December 2019; and (iii) published in the English language. Case
reports, case series, expert opinions, qualitative studies, dupli-
cated articles and studies with substantial incomplete data were
excluded.

Study selection and data extraction

Initially, all identified articles were imported into Covi-
dence.26 After duplicate studies were excluded, two researchers
(M.A.M. and N.B.Y.) identified articles by analysing the abstracts
and titles for relevance to the proposed review topic. Agreement
between the reviewers was made by consensus. Then, the full
texts of the remaining articles were systematically reviewed for
further eligibility. Finally, two reviewers (M.A.M. and N.B.Y.)
extracted all relevant information, including first author, publi-
cation year, country, sample size, study design, preva-
lence,significant predictors and source of funding using an Excel
spreadsheet. A disagreement between reviewers was solved
through consensus.

Quality assessment of included studies

Two reviewers (N.B.Y. and M.A.M.) assessed the quality of
selected articles using the Newcastle-Ottawa Scale (NOS) for cross-
sectional studies.27 The tool has three domains: selection
(maximum of five stars), comparability (maximumof five stars) and
outcome (maximum of five stars). In this review, studies were
ranked as ‘very good’ if they scored �5 stars, ‘good’ for 4 stars,

Records identified through database 
searching  
(n = 3537) 

Records after duplicates removed  
(n = 1577) 

Records screened  
(n = 1577) 

Records excluded  
(n = 1484) 

Full-text articles assessed 
for eligibility  

(n = 93) 

Full-text articles excluded, 
with reasons  

(n = 67) 

Studies included in 
qualitative synthesis  

(n = 29) 

Studies included in 
quantitative synthesis 

(meta-analysis)  
(n = 26) 

Meta-analysis for 
predictors  

(n = 7) 

Irrelevant articles 
excluded  
(n = 5) 

Fig. 1. PRISMA flow diagram for predictors of cervical cancer screening, January 2000
to January 2019. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-
Analysis.
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‘satisfactory’ for 3 stars and ‘unsatisfactory’ for 0e2 stars. Quality
assessment and funding sources of the studies are available in the
supplementary material (Table S2).

Data analyses

An inverse variance-weighted random-effects model meta-
analysis was performed to estimate the pooled uptake and odds
ratio (OR) of predictors with 95% confidence interval (CI). To
maintain adequate power, the meta-analysis was only used if at
least five studies were available on a particular outcome of interest.
Jackknife sensitivity analysis using the leave-one-out method was
used to assess the effect of individual studies on the pooled OR
estimate, significance level of estimate and between-study het-
erogeneity. The Jackknife is a linear approximation of the bootstrap,
which systematically removes each observation of a data set,
calculating estimates and finding the average of the calculation. A
study was excluded when the pooled OR estimate increased or
decreased by 1 and if there were changes to the significance level
after removing that particular study from the meta-analysis. Owing
to a small number of studies available for some variables, the
change in heterogeneity threshold was not considered as a primary
criterion to detect and exclude the outlier study. A narrative syn-
thesis was used to summarise evidence on predictors. Heteroge-
neity between studies was tested using the Cochran's Q test and the
Higgins's I2 test statistic. The risk of publication bias was checked by
visualising funnel plots and Egger's regression statistical tests.
STATA, version 11 (StataCorp, College Station, TX, USA, 2009), was
used for statistical analysis. To examine the source of heterogeneity,
subgroup analysis was carried out based on sample size, the
geographic distribution of the studies and year of publication.

Results

Characteristics of the studies

A total of 3537 studies were retrieved through database and
manual searching. After removing duplicates (1577), 93 full-text
articles were assessed for further eligibility. Finally, 29 articles
with 36,374 women were included in the meta-analysis and qual-
itative analyses. Only seven studies were included in the meta-
analysis for knowledge and cervical cancer screening (Fig. 1).

This review included studies conducted in the following Sub-
Saharan African countries: 1 in Ghana, 1 in Burkina Faso, 1 in
Botswana, 6 in Nigeria, 7 in Ethiopia, 4 in Kenya, 2 in Uganda, 2 in
Tanzania, 2 in Zimbabwe, 1 in Mozambique, 1 in Cameroon and 1 in
South Africa. All of the included investigations were cross-sectional
studies. In total, 28 studies had a ‘very good’ quality score (�5 stars)
and one study had ‘good’ quality score (4 stars) (Table 1).

Uptake of cervical cancer screening

The pooled uptake of cervical cancer screening in Sub-Saharan
Africa was 12.87% (95% CI: 10.20, 15.54), and there was consider-
able heterogeneity (I2 ¼ 98.5%). A random-effects model was used
(Fig. 2), and subgroup analysis was conducted by region, sample
size and year of publication. Based on the subgroup analysis,
screening uptake ranged from 7.65% in the southern Sub-Saharan
African countries to 14.13% in the eastern countries (refer to
Fig. S1 in the supplementary material). By sample size, 13.83% of
womenwere screened in a sample size group of <800, while 11.34%
were screened in studies with sample sizes >800 (Figure S2). In
addition, 13.5% of women were screened among studies published
after 2015 (Figure S3). Sensitivity analysis was performed; no

significant change was noted in the overall OR. There was publi-
cation bias, as evidenced by Egger's test P=0.048.

Predictors of cervical cancer screening

A study in Ghana and one in Ethiopia both showed that lack of
formal education was significantly associated with low utilisation
of cervical cancer screening services.28,35 On the other hand, three
studies30,37,41 revealed that being HIV positive was a significant
predictor for utilisation of the screening service. Awareness of place
of screening also increased screening uptake in Kenya and
Sudan.37,45 An increase in cervical cancer screening was noted as
age increases.48 Tefera andMitiku34 reported a higher proportion of
screened mothers aged 25e49 years. Similarly, Three studies30,33,41

reported higher utilisation of the screening services with increasing
age .

Negative attitudes, perceived susceptibility and perceived bar-
riers have also been shown to reduce the likelihood of cervical
cancer screening uptake.41,42,55 Indeed, a positive attitude
increased service utilisation in Ethiopia.48 Akinyemiju et al.44 in
Nigeria reported that womenwere more likely to be screened if the
provider was also female. On the contrary, not preferring gender of
physician increased screening among Ethiopian women.55 Two
studies in Ethiopia reported that counselling about screening was
associated with uptake of the service.48,55 Abnormal vaginal
bleeding,28 heard about HPV and oral contraceptive use,29 health
insurance and condom use,33 lack of awareness about the seri-
ousness of cervical cancer,36 fear of a bad result after screening,37

multiple sexual partners and sexually transmitted diseases41,48

and screening services provided at government health in-
stitutions45 were also significantly associated with cervical cancer
screening uptake (Table 1).

A meta-analysis of seven studies29,30,33,34,39,41,55 revealed that
knowledge about cervical cancer screening was significantly asso-
ciated with cervical cancer screening (OR: 4.81; 95% CI: 3.07, 7.51).
There was moderate heterogeneity (I2 ¼ 47.8%); hence, a random
effect model was used (Fig. 3). The Egger's test showed that no
publication bias existed (P ¼ 0.44).

Discussion

In this systematic review and meta-analysis, the overall uptake
of cervical cancer screening was pooled from 26 studies in Sub-
Saharan Africa and significant predictors of cervical cancer
screening were identified. Knowledge about cervical cancer
screening increased uptake of the service by nearly five times. In
addition, educational level, age, HIV status, contraceptive use,
perceived susceptibility and awareness about screening locations
were predictors of cervical screening in Sub-Saharan Africa. The
findings of this review revealed evidence to improve policies and
practices aimed at addressing the utilisation of cervical cancer
screening services across the region.

The pooled prevalence of cervical cancer screening in Sub-
Saharan Africa was 12.12% (95% CI: 9.48, 14.76) in the present re-
view. This rate is lower than that reported in studies of Chinese-
Canadian and Malaysian women, which were 57%56 and 48.9%,57

respectively. Similarly, this rate is lower than that found in
women with limited primary education in Indonesia (33e60%),
Malaysia (23%) and Thailand (67.6%) but higher than that in
women with limited primary education in the Philippines (7.7%)
and Vietnam (4.9%).58 However, these figures should be inter-
preted cautiously, as they are based on 2000e2001 World Health
Organization estimates and may be out of date. Previous literature
suggests that the lower uptake of screening in Sub-Saharan Africa
may be due to overcrowding and overburden of healthcare
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providers at tertiary facilities.59 Although cervical screening ser-
vices are being offered, free of charge, in many African countries,
out-of-pocket payment and fear of hidden charges were reported
as barriers for utilisation of the service in some countries.60 In
addition, access to screening services, social support and other
cultural and contextual factors might decrease utilisation of

screening in Sub-Saharan Africa. As national screening campaigns
have been promoted in recent years, the results from older studies
might affect the pooled estimate of the present review. A root
cause analysis in low-income countries reported that competing
incentives among groups with shared interests in the service,
suboptimal working conditions and lack of cervical cancer

Table 1
Characteristics of the included studies from Sub-Saharan Africa, January 2000 to January 2019.

Study Publication year Country Sample size Screened women Predictors Quality score (stars)

Adanu et al.28 2010 Ghana 3183 25 Lack of formal education
Abnormal vaginal bleeding

7

Sawadogo et al.29 2014 Burkina Faso 840 93 Heard about cervical cancer
Knowledge about transmission mode
Heard about human papillomavirus
Oral contraceptive use

8

Mingo et al.30 2012 Botswana 376 271 Age 31e84 y
Being HIV positive
Heard about cervical cancer

7

Dim et al.31 2009 Nigeria 912 82 Not reported 5
Chigbu et al.32 2011 Nigeria 3712 389 Not reported 6
Cunningham et al.33 2015 Tanzania 575 35 Condom use

Age 40e49 y, age >50 y
Health insurance
Knowledge about cervical cancer

7

Tefera and Mitiku34 2016 Ethiopia 634 68 Age 25e35 y, age 35e49 y
Knowledge about cervical cancer

8

Aweke et al.35 2017 Ethiopia 595 58 Lack of formal education
Primary education
Secondary education

8

Morema et al.36 2014 Kenya 424 74 Lack of awareness about seriousness of disease 8
Orango'o et al.37 2016 Kenya 2505 273 Being HIV positive

Fear of bad result
Know place of screening

8

Tiruneh et al.38 2017 Kenya 9016 1750 Not reported 8
Lyimo and Beran.39 2012 Kenya 354 80 Knowledge about cervical cancer 8
Twinomujuni et al.40 2015 Tanzania 416 29 Not reported 8
Bayu et al.41 2016 Ethiopia 1286 235 Age 30e39 y

Multiple sexual partners
Sexually transmitted diseases
Being HIV positive
Knowledge about cervical cancer
Perceived susceptibility and barriers

8

Idowu A et al.42 2016 Uganda 338 27 Negative attitude 8
Akanbi OA et al43 2015 Nigeria 737 110 Not reported 5
Akinyemiju et al.44 2015 Nigeria 1236 274 Female provider 8
Ahmed et al.70 2016 South Africa 500 79 Not reported 6
Ndejjo et al.45 2016 Uganda 845 43 Getting reproductive care at government facility

Know place of screening
Ease of getting reproductive service

8

Mupepi SC et al.46 2011 Zimbabwe 700 63 Knowledge of screening 8
Nwankwo et al.47 2011 Nigeria 845 36 Not reported 7
Bante et al.48 2019 Ethiopia 517 108 Age

Counselling
Positive attitude
Visited health facility
STIs

8

Brand~ao et al.49 2018 Mozambique 3177 96 Not reported 9
Donatus et al.50 2019 Cameroon 253 110 Not reported 4
Gebregziabher et al.51 2019 Ethiopia 344 59 Sexual experience

Marital status
Place of birth
Year of study

7

Getachew et al.52 2019 Ethiopia 520 130 Not reported 8
Ifemelumma et al.53 2019 Nigeria 388 80 Not reported 6
Makurirofa et al.54 2019 Zimbabwe 409 15 Not reported 7
Nigussie et al.55 2019 Ethiopia 737 114 Government employee

Know someone screened
History of gynaecologic exam
Gender of physician
Counselling
Knowledge
Perceived susceptibility

8

STIs, Sexually Transmitted Infections.

N.B. Yimer, M.A. Mohammed, K. Solomon et al. Public Health 195 (2021) 105e111

108



prevention support in the political structures of the countries were
identified as obstacles for successful cervical screening.61 Another
study, a Cochrane review of randomised trials, confirmed that in-
vitations (e.g. appointments, letters, phone calls, verbal recom-
mendations, prompts and follow-up letters) to women who were
eligible for screening increased uptake of the service.62 A sys-
tematic review in low- and middle-income countries revealed that

telephone reminders or messages led to increasing cervical
screening uptake.63 Scaling up of screening services to all primary
and secondary healthcare facilities and the use of trained medical
staff may be important to increase uptake. Lower utilisation of
screening services in Sub-Saharan Africa may also signal that po-
litical commitment is needed to improve cervical cancer preven-
tion efforts.

NOTE: Weights are from random effects analysis
Overall  (I-squared = 98.5%, p = 0.000)

Ajibola et al. 42
Bayu et al. 41

Makurirofa et al. 54

Nwankwo et al. 47
Bante et al. 48

Gebregziabher et al. 51

Tiruneh et al. 38

Ifemelumma et al. 53

Olusola et al. 43

CC. Dim et al. 31

Sylvia et al. 46

Almobarak et al. 70

Study

Tefera et al. 34
Aweke et al. 35

Getachew et al. 52

Sawadogo et al. 29

Olusola et al. 43

ID

Ndejjo et al. 45

Morema et al. 36
Orango'o et al. 37

Twinom et al. 40

Cunningham et al. 33

Brandao et al. 49

Chigbu et al. 32

Lyimo et al. 39

Nigussie et al. 55
12.87 (10.20, 15.54)

7.99 (5.10, 10.88)
18.27 (16.16, 20.39)

3.67 (1.85, 5.49)

4.26 (2.90, 5.62)
20.89 (17.39, 24.39)

17.15 (13.17, 21.13)

19.41 (18.59, 20.23)

20.62 (16.59, 24.64)

14.93 (12.35, 17.50)

8.99 (7.13, 10.85)

9.00 (6.88, 11.12)

15.80 (12.60, 19.00)

10.73 (8.32, 13.13)
9.75 (7.36, 12.13)

25.00 (21.28, 28.72)

11.07 (8.95, 13.19)

22.17 (19.85, 24.48)

ES (95% CI)

5.09 (3.61, 6.57)

17.45 (13.84, 21.07)
10.90 (9.68, 12.12)

6.97 (4.52, 9.42)

6.09 (4.13, 8.04)

3.02 (2.43, 3.62)

10.48 (9.49, 11.46)

22.60 (18.24, 26.96)

15.47 (12.86, 18.08)
100.00

3.81
3.89

3.92

3.95
3.73
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3.97

3.66
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%
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3.98
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Fig. 2. Forest plot of pooled prevalence of cervical cancer screening in Sub-Saharan Africa, January 2000 to January 2019. CI, confidence interval; ES, effect size.

NOTE: Weights are from random effects analysis

Overall  (I-squared = 47.8%, p = 0.074)
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4.81 (3.06, 7.54)
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Fig. 3. Forest plot for knowledge about cervical cancer screening and uptake of service in Sub-Saharan Africa from January 2000 to January 2019. CI, confidence interval; ES, effect
size.
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The current systematic review revealed that lack of formal ed-
ucation and inadequate awareness about the seriousness of cervical
cancer were associated with low utilisation of cervical cancer
screening. This finding is consistent with a study in India that re-
ported a higher incidence of cervical lesions among illiterate
women due to their late presentation to health facilities.59 Com-
munity mobilisation, including the use of village health promotors,
may be important to increase uptake of screening services. In India,
rural cancer registries and campaigns were found to be useful in
detecting cervical cancer at the village level.64 Moreover, the cur-
rent review noted a higher utilisation of screening among older
women, which is consistent with a study conducted in Malaysia.57

This might be due to the fact that older women tend to seek
treatment for their age- or hormone-related complaints. In the
Netherlands, women aged 40e50 years who felt a high personal
moral obligation had the highest likelihood of screening uptake.65

Women in the current review were more likely to have cervical
cancer screening when the provider was female. Similarly, a study
in Canada revealed that cervical cancer screening was associated
with culturally sensitive healthcare services.56 Together, these
findings may imply the need for culturally appropriate care and
outreach. Moreover, the current review showed that women tend
to underuse the screening service owing to fear of bad results.
Evidence shows that there are potential harms of screening,
including anxiety related to positive results.66 The present review
also identified negative attitudes, perceived susceptibility and
perceived barriers as significant factors for screening uptake. As
women's beliefs may contribute to lower uptake of screening,65

intervention strategies should focus on beliefs and attitudes
about cervical cancer.

In the current review,womenwho knewabout cervical cancer are
nearly five times more likely to use cervical cancer screening than
thosewho did not. Studies have shown that awareness about cervical
cancer screening is a priority in resource-limited countries.59 Simi-
larly, general knowledge about cervical screening tests was associ-
atedwith cervical cancer screening uptake among Chinese-Canadian
women.56 In addition, the current finding is in line with a study
conducted inMalaysia57 and systematic reviews in low- andmiddle-
income countries.67,68 Awareness about screening services might
change the attitude of women to use the service. The role of com-
munity healthcare workers in educating the local population and
raising awareness69 needs to be highlighted and made a priority.

We registered our protocol prospectively, and reportingwas based
on established guidelines. We included all women who reported
cervical cancer screening, regardless of screening modalities.

As a limitation, this finding might be prone to risk of bias due to
the substantial heterogeneity of studies included from different
locations. In addition, differences in cervical screening modalities
across the included studies might influence the results of this re-
view. In this review, only English language articles were included.
Moreover, differences in how knowledge about cervical cancer was
assessed in the included studies might affect the pooled estimates.

Conclusions

Cervical cancer screening uptake is low in Sub-Saharan Africa.
Knowledge about cervical cancer was significantly associated with
screening uptake. In addition, education level, age, awareness
about screening locations, HIV status, attitude, provider gender,
having heard about HPV, oral contraceptive use, health insurance,
condom use, fear of a bad result, lack of awareness about the
seriousness of the disease, multiple sexual partners, sexually
transmitted diseases, counselling and receiving screening at public
institutions were all important predictors of cervical cancer
screening uptake in the region. Community-based education that is

tailored to local culture, literacy level and pervasive attitudes is
recommended to improve the uptake of cervical screening.

Author statements

Ethical approval

Not required. This article is based on published articles.

Funding

None declared.

Competing interests

None declared.

Author contributions

N.B.Y. and M.A..M. conducted the search and data extraction.
N.B.Y., K.S. and M.T. wrote the first draft of the manuscript. N.B.Y.,
B.A. and H.K.M. conducted the statistical analyses. S.G., N.T.S. and
T.D.H. contributed to data interpretation and the final editing of the
manuscript.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.puhe.2021.04.014.

References

1. Finocchario-Kessler S, Wexler C, Maloba M, Mabachi N, Ndikum-Moffor F,
Bukusi E. Cervical cancer prevention and treatment research in Africa: a sys-
tematic review froma public health perspective. BMCWomHealth2016;16(1):29.

2. World Health Organization. Comprehensive cervical cancer control: a guide to
essential practice. 2nd ed. 2014. Geneva, Switzerland.

3. WHO. Comprehensive cervical cancer prevention and control e a healthier future
for girls and women Geneva, Switzerland. 2013. Available from: http://www.
who.int/reproductivehealth/publications/cancers/9789241505147/en/.
[Accessed 25 August 2020].

4. CDC. Gynecologic cancer awareness. updated 14 Sept 2017. Available from:
https://www.cdc.gov/cancer/dcpc/resources/features/gynecologiccancers/
index.htm; 2017.

5. WHO. Cervical cancer. Available from: http://www.who.int/cancer/prevention/
diagnosis-screening/cervical-cancer/en/, 2016. [Accessed 25 August 2020].

6. International Agency for Research on Cancer. Cervical cancer: estimated inci-
dence, mortality and prevalence worldwide in 2012. 2012 [Available from: http://
globocan.iarc.fr/Pages/fact_sheets_cancer.aspx. [Accessed 27 August 2020].

7. American cancer society. Global cancer facts & figures. Atlanta. 2015. . [Accessed
3 September 2020].

8. Gakidou E, Nordhagen S, Obermeyer Z. Coverage of cervical cancer screening in
57 countries: low average levels and large inequalities. PLoS Med 2008;5(6).

9. ICO information center on HPV and cancer. Human papillomavirus and related
diseases report. Ethiopia HPV information center; 2017.

10. Gichangi P, Estamble B, J B. Knowledge and practice about cervical cancer and
Pap smear testing among patients at Kenyatta National Hospital, Nairobi,
Kenya. Int J Gynecol Canc 2003;13:827e33.

11. Baskaran P, Subramanian P, Rahman RA, Ping WL, Taib NAM, Rosli4 R. Perceived
susceptibility, and cervical cancer screening benefits and barriers in Malaysian
women visiting outpatient clinics. Asian Pac J Cancer Prev APJCP 2013;14(12).

12. Leung SS, Leung I. Cervical cancer screening: knowledge, health perception and
attendance rate among Hong Kong Chinese women. Int J Wom Health 2010;2.

13. Busingye P, Nakimuli A, Nabunya E, Mutyaba T. Acceptability of cervical cancer
screening via visual inspection with acetic acid or Lugol's iodine at Mulago
Hospital, Uganda. Int J Gynecol Obstet 2012;119(3).

14. Leyva M, Byrd T, Tarwater P. Attitudes towards cervical cancer screening: a
study of beliefs among women in Mexico. J Health Promot 2006;4(2).

15. Othman NH, Rebolj M. Challenges to cervical cancer screening in a developing
country: the case of Malaysia. Asian Pac J Cancer Prev APJCP 2009:10.

16. Ansink AC, Tolhurst R, Haque R, Saha S, Datta S, NRvd Broek. Cervical cancer in
Bangladesh: community perceptions of cervical cancer and cervical cancer
screening. Trans R Soc Trop Med Hyg 2008;102(5).

N.B. Yimer, M.A. Mohammed, K. Solomon et al. Public Health 195 (2021) 105e111

110

https://doi.org/10.1016/j.puhe.2021.04.014
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref1
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref1
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref1
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref2
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref2
http://www.who.int/reproductivehealth/publications/cancers/9789241505147/en/
http://www.who.int/reproductivehealth/publications/cancers/9789241505147/en/
https://www.cdc.gov/cancer/dcpc/resources/features/gynecologiccancers/index.htm
https://www.cdc.gov/cancer/dcpc/resources/features/gynecologiccancers/index.htm
http://www.who.int/cancer/prevention/diagnosis-screening/cervical-cancer/en/
http://www.who.int/cancer/prevention/diagnosis-screening/cervical-cancer/en/
http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx
http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref7
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref7
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref7
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref8
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref8
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref9
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref9
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref10
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref10
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref10
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref10
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref11
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref11
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref11
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref12
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref12
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref13
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref13
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref13
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref14
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref14
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref15
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref15
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref16
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref16
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref16


17. Sylvia CM, Carolyn M, Sampselle, Timothy RB. Johnson. Knowledge, attitudes,
and demographic factors influencing cervical cancer screening behavior of
Zimbabwean women. J Wom Health 2011;20(6).

18. Ndikom CM, Ofi BA. Awareness, perception and factors affecting utilization of
cervical cancer screening services among women in Ibadan, Nigeria: a quali-
tative study. BMC Reprod Health 2012;9(11).

19. Birhanu Z, Abdissa A, Belachew T, Deribew A, Segni H, Tsu V, et al. Health
seeking behavior for cervical cancer in Ethiopia: a qualitative study. BMC Int J
Equity Health 2012;11(83).

20. Wondimu YT. Cervical cancer: assessment OF diagnosis and treatment facilities
IN public health institutions IN Addis Ababa, Ethiopia. Ethiop Med J 2015;13(2).

21. National Institute for Health Research. PROSPERO: international prospective
register of systematic reviews. Available from: URL: https://www.crd.york.ac.
uk/PROSPERO (accessed 21 April 2021).

22. Stewart LA, Clarke M, Rovers M, Riley RD, Simmonds M, Stewart G, et al.
Preferred reporting Items for a systematic review and meta-analysis of indi-
vidual participant data: the PRISMA-IPD statement. J Am Med Assoc
2015;313(16):1657e65.

23. Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, et al. AMSTAR 2: a
critical appraisal tool for systematic reviews that include randomised or non-
randomised studies of healthcare interventions, or both. BMJ 2017;358:j4008.

24. Stovold E, Beecher D, Foxlee R, Noel-Storr A. Study flow diagrams in Cochrane sys-
tematic review updates: an adapted PRISMA flow diagram. Syst Rev 2014;3(1):54.

25. Blackwood D. Peer review of electronic search strategies (PRESS). HLA News
2015:9 (Winter 2015).

26. Babineau J. Product review: covidence (systematic review software). J Can
Health Libr Assoc 2014;35(2):68e71.

27. Moskalewicz A, Oremus M. No clear choice between NewcastleeOttawa Scale
and Appraisal Tool for Cross-Sectional Studies to assess methodological quality
in cross-sectional studies of health-related quality of life and breast cancer.
J Clin Epidemiol 2020;120:94e103.

28. Adanu RM, Seffah JD, Duda R, Darko R, Hill A, Anarfi J. Clinic visits and cervical
cancer screening in accra. Ghana Med J 2010;44(2):59e63.

29. Sawadogo B, Gitta SN, Rutebemberwa E, Sawadogo M, Meda N. Knowledge and
beliefs on cervical cancer and practices on cervical cancer screening among
women aged 20 to 50 years in Ouagadougou, Burkina Faso, 2012: a cross-
sectional study. Pan Afr Med J 2014;18:175.

30. Mingo AM, Panozzo CA, DiAngi YT, Smith JS, Steenhoff AP, Ramogola-Masire D,
et al. Cervical cancer awareness and screening in Botswana. Int J Gynecol Canc
2012;22(4):638e44.

31. Dim CC, Nwagha UI, Ezegwui HU, Dim NR. The need to incorporate routine
cervical cancer counselling and screening in the management of women at the
outpatient clinics in Nigeria. J Obstet Gynaecol 2009;29(8):754e6.

32. Chigbu CO, Aniebue U. Why southeastern Nigerian women who are aware of
cervical cancer screening do not go for cervical cancer screening. Int J Gynecol
Canc 2011;21(7):1282e6.

33. Cunningham MS, Skrastins E, Fitzpatrick R, Jindal P, Oneko O, Yeates K, et al.
Cervical cancer screening and HPV vaccine acceptability among rural and ur-
ban women in Kilimanjaro Region, Tanzania. BMJ Open 2015;5(3):e005828.

34. Tefera F, Mitiku I. Uptake of cervical cancer screening and associated factors
among 15-49-year-old women in Dessie town, Northeast Ethiopia. J Canc Educ
2017;32(4):901e7.

35. Aweke YH, Ayanto SY, Ersado TL. Knowledge, attitude and practice for cervical
cancer prevention and control among women of childbearing age in Hossana
Town, Hadiya zone, Southern Ethiopia: community-based cross-sectional
study. PLoS One 2017;12(7):e0181415.

36. Morema EN, Atieli HE, Onyango RO, Omondi JH, Ouma C. Determinants of
cervical screening services uptake among 18-49 year old women seeking
services at the Jaramogi Oginga Odinga Teaching and Referral Hospital,
Kisumu, Kenya. BMC Health Serv Res 2014;14:335.

37. Orang'o EO, Wachira J, Asirwa FC, Busakhala N, Naanyu V, Kisuya J, et al. Factors
associated with uptake of visual inspection with acetic acid (VIA) for cervical
cancer screening in Western Kenya. PloS One 2016;11(6):e0157217.

38. Tiruneh FN, Chuang KY, Ntenda PAM, Chuang YC. Individual-level and
community-level determinants of cervical cancer screening among Kenyan
women: a multilevel analysis of a Nationwide survey 2017;17(1):109.

39. Lyimo FS, Beran TN. Demographic, knowledge, attitudinal, and accessibility factors
associatedwith uptake of cervical cancer screening amongwomen in a rural district
of Tanzania: three public policy implications. BMC Publ Health 2012;12:22.

40. Twinomujuni C, Nuwaha F, Babirye JN. Understanding the low level of cervical
cancer screening in Masaka Uganda using the ASE model: a community-based
survey. PloS One 2015;10(6):e0128498.

41. Bayu H, Berhe Y, Mulat A, Alemu A. Cervical cancer screening service uptake
and associated factors among age eligible women in Mekelle zone, Northern
Ethiopia, 2015: a community based study using health belief model. PloS One
2016;11(3):e0149908.

42. Idowu A, Olowookere SA, Fagbemi AT, Ogunlaja OA. Determinants of cervical
cancer screening uptake among women in ilorin, North Central Nigeria: a
community-based study. J Canc Epidemiol 2016;2016:6469240.

43. Akanbi OA, Iyanda A, Osundare F, Opaleye OO. Perceptions of Nigerian women
about human papilloma virus, cervical cancer, and HPV vaccine. Scientifica
2015;2015:285702.

44. Akinyemiju TF, McDonald JA, Lantz PM. Health care access dimensions and
cervical cancer screening in South Africa: analysis of the world health survey.
BMC Publ Health 2015;15:382.

45. Ndejjo R, Mukama T, Musabyimana A, Musoke D. Uptake of cervical cancer
screening and associated factors among women in rural Uganda: a cross
sectional study. PloS One 2016;11(2):e0149696.

46. Mupepi SC, Sampselle CM, Johnson TR. Knowledge, attitudes, and demographic
factors influencing cervical cancer screening behavior of Zimbabwean women.
J Wom Health (2002) 2011;20(6):943e52.

47. Nwankwo KC, Aniebue UU, Aguwa EN, Anarado AN, Agunwah E. Knowledge
attitudes and practices of cervical cancer screening among urban and rural
Nigerian women: a call for education and mass screening. Eur J Canc Care
2011;20(3):362e7.

48. Bante SA, Getie SA, Getu AA, Mulatu K, Fenta SL. Uptake of pre-cervical
cancer screening and associated factors among reproductive age women
in Debre Markos town, Northwest Ethiopia, 2017. BMC Publ Health 2019;19(1):
1102.

49. Brand~ao M, Tulsid�as S, Damasceno A, Silva-Matos C, Carrilho C, Lunet N. Cer-
vical cancer screening uptake in women aged between 15 and 64 years in
Mozambique. Eur J Canc Prev 2019;28(4):338e43.

50. Donatus L, Nina FK, Sama DJ, Nkfusai CN, Bede F, Shirinde J, et al. Assessing the
uptake of cervical cancer screening among women aged 25-65 years in Kumbo
West Health District, Cameroon. Pan Afr Med J 2019;33:106.

51. Gebregziabher D, Berhanie E, Birhanu T, Tesfamariam K. Correlates of cervical
cancer screening uptake among female under graduate students of Aksum
University, College of Health Sciences, Tigray, Ethiopia. BMC Res Notes
2019;12(1):520.

52. Getachew S, Getachew E, Gizaw M, Ayele W, Addissie A, Kantelhardt EJ. Cer-
vical cancer screening knowledge and barriers among women in Addis Ababa,
Ethiopia. PLoS One 2019;14(5). e0216522-e.

53. Ifemelumma CC, Anikwe CC, Okorochukwu BC, Onu FA, Obuna JA, Ejikeme BN,
et al. Cervical cancer screening: assessment of perception and utilization of
services among health workers in low resource setting. Int J Reprod Med
2019;2019:6505482.

54. Makurirofa L, Mangwiro P, James V, Milanzi A, Mavu J, Nyamuranga M, et al.
Women's knowledge, attitudes and practices (KAP) relating to breast and
cervical cancers in rural Zimbabwe: a cross sectional study in Mudzi District,
Mashonaland East Province. BMC Publ Health 2019;19(1):109.

55. Nigussie T, Admassu B, Nigussie A. Cervical cancer screening service utilization
and associated factors among age-eligible women in Jimma town using health
belief model, South West Ethiopia. BMC Wom Health 2019;19(1):127.

56. Hislop TG, Deschampas M, Teh C, Jackson C, Tu SP, Yasui Y, et al. Facilitators and
barriers to cervical cancer screening among Chinese Canadian women. Can J
Public Health 2003;94(1):68e73.

57. Gan DE, Dahlui M. Cervical screening uptake and its predictors among rural
women in Malaysia. Singap Med J 2013;54(3):163e8.

58. Domingo EJ, Noviani R, Noor MR, Ngelangel CA, Limpaphayom KK, Thuan TV,
et al. Epidemiology and prevention of cervical cancer in Indonesia, Malaysia,
the Philippines, Thailand and Vietnam. Vaccine 2008;26(Suppl 12):M71e9.

59. Dhanasekaran K, Verma C, Kumar V, Hariprasad R, Gupta R, Gupta S, et al.
Cervical cancer screening services at tertiary healthcare facility: an alternative
approach. Asian Pac J Cancer Prev: APJCP 2019;20(4):1265e9.

60. Lim JN, Ojo AA. Barriers to utilisation of cervical cancer screening in Sub Sahara
Africa: a systematic review. Eur J Canc Care 2017;26(1).

61. Suba EJ, Murphy SK, Donnelly AD, Furia LM, Huynh ML, Ss. R. Systems analysis
of real-world obstacles to successful cervical cancer prevention in developing
countries. Am J Publ Health 2006;96(3):480e7.

62. Everett T, Bryant A, Griffin MF, Martin-Hirsch PPL, Forbes CA, Jepson RG. In-
terventions targeted at women to encourage the uptake of cervical screening.
Cochrane Database Syst Rev 2011;(5).

63. Zhang D, Advani S, Waller J, Cupertino AP, Hurtado-de-Mendoza A, Chicaiza A,
et al. Mobile technologies and cervical cancer screening in low- and middle-
income countries: a systematic review. JCO Glo Oncol 2020;6:617e27.

64. Srivastava AN, Misra JS, Srivastava S, Das BC, Gupta S. Cervical cancer
screening in rural India: status & current concepts. Indian J Med Res
2018;148(6):687e96.

65. Tacken MA, Braspenning JC, Hermens RP, Spreeuwenberg PM, van den
Hoogen HJ, de Bakker DH, et al. Uptake of cervical cancer screening in The
Netherlands is mainly influenced by women's beliefs about the screening and
by the inviting organization. Eur J Publ Health 2007;17(2):178e85.

66. Moyer VA. Screening for cervical cancer: U.S. Preventive Services Task
Force recommendation statement. Ann Intern Med 2012;156(12):880e91.
w312.

67. Islam RM, Billah B, Hossain MN, Oldroyd J. Barriers to cervical cancer and breast
cancer screening uptake in low-income and middle-income countries: a sys-
tematic review. Asian Pac J Cancer Prev: APJCP. 2017;18(7):1751e63.

68. Devarapalli P, Labani S, Nagarjuna N, Panchal P, Asthana S. Barriers affecting
uptake of cervical cancer screening in low and middle income countries: a
systematic review. Indian J Canc 2018;55(4):318e26.

69. O'Donovan J, O'Donovan C, Nagraj S. The role of community health workers in
cervical cancer screening in low-income and middle-income countries: a
systematic scoping review of the literature. BMJ Glob Health 2019;4(3):
e001452.

70. Almobarak AO, Elbadawi AA, Elmadhoun WM, Elhoweris MH, Ahmed MH.
Knowledge, Attitudes and Practices of Sudanese Women Regarding the Pap
Smear Test and Cervical Cancer. Asian Pac J Cancer Prev 2016;17(2):625e30.
https://doi.org/10.7314/apjcp.2016.17.2.625. 26925654.

N.B. Yimer, M.A. Mohammed, K. Solomon et al. Public Health 195 (2021) 105e111

111

http://refhub.elsevier.com/S0033-3506(21)00158-X/sref17
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref17
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref17
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref18
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref18
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref18
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref19
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref19
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref19
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref20
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref20
https://www.crd.york.ac.uk/PROSPERO
https://www.crd.york.ac.uk/PROSPERO
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref22
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref22
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref22
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref22
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref22
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref23
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref23
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref23
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref24
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref24
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref25
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref25
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref26
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref26
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref26
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref27
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref27
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref27
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref27
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref27
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref27
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref28
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref28
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref28
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref29
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref29
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref29
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref29
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref30
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref30
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref30
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref30
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref31
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref31
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref31
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref31
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref32
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref32
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref32
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref32
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref33
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref33
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref33
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref34
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref34
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref34
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref34
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref35
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref35
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref35
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref35
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref36
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref36
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref36
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref36
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref37
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref37
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref37
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref38
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref38
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref38
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref39
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref39
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref39
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref40
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref40
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref40
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref41
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref41
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref41
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref41
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref42
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref42
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref42
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref43
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref43
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref43
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref44
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref44
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref44
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref45
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref45
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref45
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref46
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref46
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref46
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref46
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref47
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref47
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref47
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref47
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref47
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref48
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref48
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref48
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref48
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref49
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref49
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref49
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref49
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref49
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref49
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref50
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref50
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref50
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref51
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref51
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref51
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref51
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref52
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref52
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref52
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref53
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref53
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref53
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref53
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref54
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref54
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref54
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref54
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref55
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref55
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref55
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref56
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref56
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref56
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref56
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref57
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref57
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref57
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref58
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref58
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref58
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref58
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref59
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref59
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref59
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref59
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref60
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref60
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref61
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref61
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref61
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref61
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref62
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref62
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref62
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref63
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref63
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref63
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref63
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref64
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref64
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref64
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref64
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref64
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref65
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref65
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref65
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref65
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref65
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref66
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref66
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref66
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref66
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref67
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref67
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref67
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref67
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref68
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref68
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref68
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref68
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref69
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref69
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref69
http://refhub.elsevier.com/S0033-3506(21)00158-X/sref69
https://doi.org/10.7314/apjcp.2016.17.2.625


Short Communication

Children are safe in schools: a review of the Irish experience of
reopening schools during the COVID-19 pandemic

P. White a, *, R. Ceannt b, E. Kennedy b, M.B. O'Sullivan a, M. Ward b, A. Collins c, d

a Department of Public Health, HSE South, Cork, Ireland
b Department of Public Health, HSE East, Dublin, Ireland
c Office of the Clinical Director for Health Protection, HSE, Ireland
d Department of Public Health, HSE Midlands, Tullamore, Ireland

a r t i c l e i n f o

Article history:
Received 13 January 2021
Accepted 8 April 2021
Available online 12 June 2021

Keywords:
COVID-19
Schools
Outbreaks
Emerging infectious diseases
SARS-CoV-2

a b s t r a c t

Objectives: Schools in the Republic of Ireland reopened to students and staff in late August 2020. We
sought to determine the test positivity rate of close contacts of cases of coronavirus disease 2019 (COVID-
19) in schools during the first half-term of the 2020/2021 academic year.
Methods: National-level data from the schools' testing pathway were interrogated to determine the
positivity rate of close contacts of cases of COVID-19 in Irish primary, postprimary and special schools
during the first half-term of 2020/2021 academic year. The positivity rates among adult and child close
contacts were compared and the proportion of national cases of COVID-19 who were aged 4e18 years
during the observation period was calculated to assess whether this proportion increased after schools
reopened.
Results: Of all, 15,533 adult and child close contacts were tested for COVID-19 through the schools'
testing pathway during the first half-term of the 2020/2021 academic year. Three hundred and ninety-
nine close contacts tested positive, indicating a positivity rate of 2.6% (95% confidence interval: 2.3
e2.8%). The positivity rates of child and adult close contacts were similarly low (2.6% vs 2.7%, P ¼ 0.7).
The proportion of all national cases of COVID-19 who were aged 4e18 years did not increase during the
first half-term of the 2020/2021 school year.
Conclusions: The low positivity rate of close contacts of cases of COVID-19 in schools indicate that
transmission of COVID-19 in Irish schools during the first half-term of the 2020/2021 academic year was
low. These findings support policies to keep schools open during the pandemic.

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.

As the coronavirus disease 2019 (COVID-19) pandemic has
progressed, our understanding of the effects of the virus on chil-
dren and their role in its transmission has increased. Schools are
recognised as important places of education, safety, health-care
and social learning.1 The risks and benefits of schools remaining
open must be balanced against the risks associated with COVID-19,
and mitigated insofar as possible, in order to ensure the education
of children in a safe setting.1 Countries across the world have
facilitated children returning to school at various stages of the
pandemic. This return to education has been without evidence of
increased rates of infection or transmission amongst school-age
children, where appropriate preventative measures are in place.2

The test positivity rate of close contacts of cases of COVID-19 in
Irish primary, postprimary and special schools during the first half-
term of 2020/2021 academic year in the Republic of Ireland was
investigated by analysis of national-level school-specific data.

Infection prevention and control (IPC) measures in educational
settings are essential to preventing and controlling COVID-19
transmission.3 School-specific guidelines were developed for
school staff and principals to support the safe reopening of
schools.4 Included in the guidance was advice on physical
distancing, adapted based on age groups. Additional preventive
measures included staggered class starting times, break and lunch
times, assigning students to base classrooms with teachers tran-
siting between classrooms and reconfiguration of classrooms using
designated groupings of ‘pods’ and ‘bubbles’. A ‘bubble’ is a class
group which stays apart from other classes as much as possible. A
‘pod’ is a smaller grouping within the class ‘bubble’ with at least
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1 m physical distance between individual pods. In addition, all staff
and postprimary school students were requested to wear a face
covering when a physical distance of 2 m could not be maintained.
Enhanced cleaning of commonly touched surfaces, increased
ventilation and adherence to rigorous respiratory and hand hygiene
was also advised.4

Approximately one million staff and students attend school on a
daily basis in the Republic of Ireland. When a case of COVID-19 in a
school is notified to a regional Department of Public Health (DPH),
the school is contacted and a public health risk assessment is per-
formed. This assessment involves collecting and consideration of
information from the case interview, local community outbreaks,
and particularly information from the school on adherence to the
previously outlined guidance. The standardised close contact defi-
nition is then applied to identify close contacts, and to determine
the control actions required.

In Ireland, there is a bespoke testing pathway for close contacts
identified in schools. Positive cases of COVID-19 identified through
this schools' testing pathway are notified to the regional DPHs and
case data are aggregated on the national Computerized Infectious
Disease Reporting (CIDR) system.5 Notification completeness is
optimised by systematised electronic reporting from the labora-
tories. The data presented were extracted from two sources: total
numbers of cases aged 4e18 years were obtained fromCIDR and the
positivity rate among close contacts in schools was calculated
through data collected from the schools' testing pathway.

From August 23rd 2020eOctober 28th 2020, close contacts
(adults and children) from 604 schools were referred for COVID-19
testing through the schools' testing pathway. Of these schools, 372
(61.6%) were primary, 199 (32.9%) were postprimary and 33 (5.5%)
were special schools. In total, 15,533 individuals were identified as
close contacts in the school setting and referred for COVID-19
testing (Table 1). This represents approximately 1.5% of the na-
tional school community. Of these, 399 close contacts (2.6%, 95% CI:
2.3e2.8%) tested positive and were spread across 156 schools. The
highest positivity rate occurred in special schools (3.6%).

Of the 15,533 close contacts,13,408were children and 2125were
adults. The positivity rates of child and adult close contacts were
similarly low at 2.6% and 2.7%, respectively (P ¼ 0.7). Children in
special schools had the highest positivity rate (4.4%) comparedwith
children in primary (2.7%) and postprimary schools (2.1%). Adults in
primary schools had the highest positivity rate (3.0%) compared
with adults in postprimary (2.1%) and special schools (2.9%).

During the observation period, the proportion of COVID-19 cases
nationally who were of school-going age (i.e. 4̶ 18 years) did not
increase and represented 14.3%, 15.0% and 14.9% of national cases
during the months of August, September and October, respectively
(P ¼ 0.6). Of the 604 schools where close contacts were referred for
testing, one school was advised by a regional DPH to close to reduce
the risk of further COVID-19 transmission in the school.

This paper presents the transmission dynamics of COVID-19 in
Irish primary, postprimary and special schools over a nine-week
time period from when schools reopened in late August until the
midterm break in late October 2020. Overall, the positivity rate of
close contacts across all school types in the Republic of Ireland

during this period remained at a stable, low level. The positivity rate
of close contacts in schools was considerably lower than the posi-
tivity rate of close contacts in the community at the time, whichwas
approximately 10%. This finding of a low positivity rate of close
contacts of cases of COVID-19 in schools is consistent with findings
from similar studies conducted nationally6 and internationally2 and
supports the observation that children are not the main drivers of
COVID-19 transmission.7 While it is a proxy measure, the low posi-
tivity rate of close contacts in schools suggests that the level of
intraschool transmission of COVID-19 which occurred in the Re-
public of Ireland during this time period was low. Additional data
from regional DPHs on individual schools, where in-depth epide-
miological investigations were conducted, supported the fact that
intraschool transmission of COVID-19 was uncommon during the
nine-week observation period.8 Many close contacts who subse-
quently became cases were reported to have had other, more likely,
sources andexposures for COVID-19 infection. The reportingof a low
positivity rate among school close contacts is further supported by
the observation that the proportion of 4e18-year-old cases among
all national cases did not increase when schools in the Republic of
Ireland reopened in late summer. The 14-day national incidence of
COVID-19 in the Republic of Ireland increased from 33 cases per
100,000 in early September 2020 to 299 cases per 100,000 in late
October 2020,9 but the proportion of cases who were school-going
aged children remained remarkably stable.

The positivity rates amongst adults and children in schools were
both low. This finding is somewhat surprising as the available ev-
idence to date suggests childrenmay be less susceptible to infection
with COVID-19 than adults.10 The reasons for this result, however,
may be due to IPC measures implemented in schools which miti-
gated against virus transmission in all settings and in all age groups.

Prolonged school closures have been linked to detrimental ef-
fects on many aspects of children's health and well-being.1 This
interrogation of national-level Irish data investigating the trans-
mission dynamics of COVID-19 contributes to the emerging evi-
dence and demonstrates that, with appropriate mitigation
measures, the rate of onward transmission of COVID-19 in educa-
tional facilities remains low. Furthermore, it supports policies on
schools remaining open for the educational and psychosocial
development of children.

In light of the Irish experience thus far, we recommend that the
facilitation of onsite learning in all school types, with all mitigation
measures carefully adhered to, remains a high priority. Continued
evaluation of the pandemic, timely case investigation, and contact
tracing and testing should be prioritised to ensure close contact
positivity remains low among staff and students and onsite
learning can be safely maintained.
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CI, confidence interval.
Source: Schools' COVID-19 testing pathway.
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Evaluation of a measles vaccination campaign at the universities in the
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a b s t r a c t

Objectives: In 2019, there were 29 reported cases of measles in the Canton of Zurich, with two cases
occurring among university students. In collaboration with the University of Zurich Travel Clinic, the
Health Department of the Canton of Zurich offered free measles vaccination to all employees and stu-
dents at the University of Zurich (UZH) and the Swiss Federal Institute of Technology (ETH). This short
communication shares the results of this large measles vaccination campaign.
Study design: Vaccination intervention campaign.
Methods: All employees and students at the UZH and ETH were informed via an email distribution list
that they were eligible for cost-free consultation and measles vaccination (when indicated). Consulta-
tions and immunizations took place over the course of 3 days in June 2019 at the UZH Travel Clinic. All
those who were missing one or two doses of measles vaccination, and had no contraindications, were
vaccinated. Booster immunizations were offered until December 2019.
Results: A total of 411 individuals participated in the campaign. Thirty-five individuals (8.5%) were found
to have sufficient measles vaccination on consultation and received no additional vaccination. A total of
376 individuals (91.5%) met the eligibility criteria and were vaccinated; 83 individuals (20.2% of all
participants and 22.1% of those vaccinated) returned for a second vaccination. In total, the campaign saw
494 visits (including consultations without immunization and visits for second immunization). De-
mographic data were collected for 439 visits where measles vaccination was administered. From these,
51.7% were for an individual's first measles vaccine dose, 27.3% for a second dose, 18.9% for a booster
immunization and 2.1% were unknown. 54.7% of campaign visits were made by females; and 45.0% of
visits were made by those aged 18e29 years, 27.9% by those 30e39 years, 14.6% by those 40e49 years,
and 12.6% by those 50þ years. 49.8% of visits were made by students and 48.5% by employees. More
students needed the first dose (54.2% of first-dose visits), whereas more employees received booster
immunization (57.8% of booster visits).
Conclusions: The measles vaccination campaign was well attended, particularly by the younger age group
18e29 years and females. Coupled with intense media attention, such a campaign immediately following
an outbreak may be an effective method to increase vaccination coverage.
© 2021 The Authors. Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Measles is widely accepted as a highly contagious and potentially
dangerous disease. In 2018 alone, measles accounted for more than
142,000 deaths worldwide.1 This is particularly unfortunate as the
disease can be easily prevented by vaccination. In line with this, the
WHO estimates that measles vaccination prevented more than 23
million deaths between 2000 and 2018.1 In recent years, there has
been a surge in measles outbreaks. In Europe, more than 100,000
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measles cases were reported between January and October 2019;
this is more than those reported in all of 2018 and over three times
the total reported in 2017.2 Significantly, the majority of cases occur
among unvaccinated individuals, further underscoring the impor-
tance of measles immunization.

As with other European countries, the campaign to eliminate
measles from Switzerland was recently extended by the Swiss
Federal Office of Public Health to 2020. It is unlikely that this target
will be met, although vaccination coverage has increased consid-
erably. Compared with the national measles vaccination coverage
of ca. 73% for children in 2007, data from 2015 to 2019 showed
coverage estimates have risen to 90%, 94%, and 94% at two doses for
children of age 2, 8 and 16 years, respectively, and 88% for adults
20e29 years of age.3,4 Despite this high coverage, and despite
having been declared ‘measles endemic free’,5 multiple measles
outbreaks have been reported, with cases predominantly in older
children and young adults, similar to other high-income, high
vaccination coverage countries.5,6

Although much smaller than the nationwide outbreak between
2006 and 2009where 4415measles cases were reported (incidence
58/100,00), there were several measles outbreaks in Switzerland in
2019, with 221 reported cases (incidence 2.57/100,000), including
two deaths.7,8 In the Canton of Zurich alone, 29 cases (incidence
1.91/100,000) were reported, with two occurring in university
students7 (personal communication). As a preventive measure, the
Health Department of the Canton of Zurich conducted a vaccination
campaign offering free consultations and measles vaccination

(where indicated) to all students and employees of the University of
Zurich (UZH) and the Swiss Federal Institute of Technology (ETH).
Consultations/vaccinations took place at the UZH Travel Clinic
(TravClin). This short communication describes the reach of this
vaccination campaign with information about the visits and vac-
cinations administered.

Measles vaccination campaign

All employees and students of the UZH and ETH were informed
via an email distribution list that they could receive a cost-free
consultation and, if indicated, measles vaccination on 3 days in
June 2019 at the TravClin. Priorix, the combinedmeasles,mumps, and
rubella (MMR) vaccine, and Measles Live Vaccine, which only pro-
tects against measles were offered. Additional immunizations (sec-
ond vaccination or booster vaccination, if indicated) were
administered to participants through December 2019. Booster vac-
cinations were defined as having both measles vaccine shots
administered during the campaign. All participantswere requested to
bring their vaccination card; those without a vaccination card were
requested to provide verbal confirmation from their parents and/or
healthcare provider regarding their vaccination status.

A total of 411 individuals participated in the campaign. Thirty-
five individuals (8.5%) were found to have sufficient measles
vaccination on consultation and were not vaccinated. A total of 376
individuals (91.5%) were vaccinated; 83 individuals (20.2% of all
participants and 22.1% of those vaccinated) returned for an

Table 1
Characteristics of the visits in the measles vaccination campaign in JuneeDecember 2019.

Characteristics n Vaccinations

Visits Total MCV first dose MCV second dose Booster Undeclared

480 (%)* 439 (%)* 227 (%)* 120 (%)* 83 (%) 9 (%)*

Demographics
University
ETH 266 (55.4) 240 (54.7) 128 (56.4) 68 (56.7) 39 (47.0) 5 (55.6)
UZH 211 (44.0) 197 (44.9) 99 (43.6) 51 (42.5) 44 (53.0) 3 (33.3)
Undeclared 3 (0.6) 2 (0.5) 0 (0.0) 1 (0.8) 0 (0.0) 1 (11.1)

Role
Students 239 (49.8) 219 (49.9) 123 (54.2) 58 (48.3) 34 (41.0) 4 (44.4)
Employees 233 (48.5) 214 (48.7) 101 (44.5) 61 (50.8) 48 (57.8) 4 (44.4)
Both 5 (1.0) 4 (0.9) 3 (1.3) 0 (0.0) 1 (1.2) 0 (0.0)
Undeclared 3 (0.6) 2 (0.5) 0 (0.0) 1 (0.8) 0 (0.0) 1 (11.1)

Gender
Female# 212 (55.1) 193 (54.7) 90 (54.5) 58 (57.4) 44 (53.0) 1 (25.0)
Male# 173 (44.9) 160 (45.3) 75 (45.5) 43 (42.6) 39 (47.0) 3 (75.0)

Age group
18e29 215 (44.8) 197 (45.0) 106 (46.7) 45 (37.5) 41 (49.4) 5 (55.6)
30e39 132 (27.5) 122 (27.9) 62 (27.3) 41 (34.2) 16 (19.3) 3 (33.3)
40e49 73 (15.2) 64 (14.6) 28 (12.3) 24 (20.0) 11 (13.3) 1 (11.1)
50e55 32 (6.7) 31 (7.1) 16 (7.0) 7 (5.8) 8 (9.6) 0 (0.0)
56+ 27 (5.6) 24 (5.5) 14 (6.2) 3 (2.5) 7 (8.4) 0 (0.0)
Undeclared 1 (0.2) 1 (0.2) 1 (2.4) 0 (0.0) 0 (0.0) 0 (0.0)

Time and type of vaccination
June 350 (72.9) 310 (70.6) 209 (92.1) 93 (77.5) 0 (0.0) 8 (88.9)
Booster 83 (17.3) 83 (18.9) 0 (0.0) 0 (0.0) 83 (100.0) 0 (0.0)
New vaccination mid JuneDec 47 (9.8) 46 (10.5) 18 (7.9) 77 (22.5) 0 (0.0) 1 (11.1)

MCV first dose 227 (51.7)
MCV second dose 120 (27.3)
MCV booster 83 (18.9)
Undeclared 9 (2.1)

Priorix 436 (99.3)
Measles Live Vaccine 3 (0.70)

Free measles vaccinations were offered on June 3, 5, and 12, 2019 at the Zurich Travel Clinic. Boosters were offered between mid-June and December 2019. MCV, measles
containing vaccine. Either Priorix (measles, mumps, rubella, MMR) or Measles Live Vaccine was administered. ETH: Swiss Federal Institute of Technology; UZH: University of
Zurich. * 494 visits were recorded, but data were collected for only 480 visits. #n ¼ 385 (gender was not collected on the first day of the campaign).
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additional (second or booster) vaccination. In total, the campaign
saw 494 visits (including consultations without immunization,
initial immunizations, and visits for repeated immunizations by the
same participant). Demographic data were collected for 439 visits
where measles vaccination was administered. In 56.0% of cases,
participants brought a vaccination card. From these 439 visits, 51.7%
were for an individual's first known/recordedmeasles vaccine dose,
27.3% for a second known/recorded dose, and 18.9% for a known/
recorded booster immunization. 2.1% were unknown. 54.7% of
campaign visits weremade by females and 45.3% bymales. 45.0% of
visits were made by individuals aged 18e29 years, 27.9% by
those 30e39 years, 14.6% by those 40e49 years, and 12.6% by those
50þ years. 49.8% of visits were made by students and 48.5% by
employees. More students than employees received their first
known/recorded dose (54.2% vs 44.5% of first-dose visits), whereas
more employees than students received a known/recorded booster
immunization (57.8% vs 41.0% of booster visits). 99.3% of immuni-
zations were performed with Priorix and 0.7% with Measles Live
Vaccine (see Table 1).

Lessons learned

In 2014e2016, prior to the vaccination campaign described here,
the Health Department of the Canton of Zurich sponsored a similar
measles vaccination campaign, but on-site at the UZH campus for
all students and employees of the UZH and ETH in collaboration
with the UZH Travel Clinic. During the 2014e2016 campaign,
however, only 212 consultations with 148 vaccinations were per-
formed. Similarly, in 2017, an on-site measles vaccination campaign
was organized at four trade schools in the city of Zurich, where only
17 individuals visited, of which 10 were vaccinated.

Significantly, preceding our 2019 campaign, where 376 in-
dividuals were vaccinated at a single site within 3 days, there had
been extensive media coverage of the national measles outbreaks,
as well as outbreaks abroad.9,10 Furthermore, both the UZH and ETH
released multiple communications to students and staff, particu-
larly in regard to the 2 documented cases among university stu-
dents. A quarantine period of 3 weeks was imposed for all exposed,
unvaccinated individuals. It is likely that these factors contributed
to the increased attendance of this vaccination campaign. To in-
crease vaccination uptake, a monovalent measles vaccine was also
offered during the campaign to reach those who might refuse the
traditional combined MMR vaccine; however, only 0.7% received
this monovalent vaccine, indicating that the majority are not con-
cerned with the MMR vaccine.

As the UZH Travel Clinic is awell-known vaccination center with
the necessary infrastructure and trained personnel readily available
and part of the University, it was possible to quickly organize a large
vaccination campaign in response to the two studentmeasles cases.
In addition, the use of existing infrastructure helped to maintain a
relatively low cost. The total cost of our 2019 vaccination campaign
was 30,000 CHF ($31,000), or about 80 CHF ($83) per person. A
recent review of 11 measles outbreaks from the United States be-
tween 2001 and 2018 estimated that the median cost of a single
measles case was about $32,800, with a median cost of $223 per
contact.11 This suggests that a well-timed and well-executed
campaign can be effective as well as cost-efficient. This experi-
ence could be useful especially in planning future vaccination
campaigns, particularly in outbreak situations.

Conclusions

This university-based measles vaccination campaign was well
attended, particularly by individuals 18e29 years. The timing of the
campaign (in the context of an outbreak situation) and the resulting

media attention likely helped to increase participation and, there-
fore, vaccine coverage. Additionally, the use of existing infrastruc-
ture greatly facilitated the speed at which the campaign could be
implemented and helped to reduce costs. As it is important not to
miss opportunities to promote vaccination, a strategy should be in
place to quickly organize such campaigns in outbreak situations.
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a b s t r a c t

Objectives: Individuals with intellectual disabilities (ID) depend on public services for daily support and
medical care; however, this group of individuals can be difficult to identify within population data. This
therefore limits the opportunities to accurately estimate the size of the population with ID, monitor
trends and tailor public health interventions according to the needs and characteristics of this group. By
linking relevant databases, this study sought to identify individuals with ID in national data, to estimate
the prevalence of ID based on public service use and to explore how this method can be used to better
monitor the population with ID.
Study design: Explorative data linkage study using the Dutch population register and databases from
public services accessible with an ID diagnosis.
Methods: The overall prevalence of ID in the Dutch adult population was estimated, specified by age
group and sex, and the identified ID groups were also characterised by their support needs. Participants
included the entire adult Dutch population who were alive on 1 January 2015.
Results: After linking databases, 187,149 adults with ID were identified within a population of almost 12.7
million Dutch adults, giving an ID prevalence estimate of 1.45%. Prevalence of ID was higher among males
(1.7%) than females (1.2%). Most individuals with ID were identified through the use of residential care
services (n ¼ 91,064; 0.7%). Non-residential ID-related care was used by 27,007 individuals (0.2%). Social,
employment or income support due to a (mild) ID was received by 69,078 individuals (0.5%); the mean
age in these ID groups was between 8 and 10 years which is younger than that in the general Dutch
population. ID prevalence declined with increasing age across all ID subgroups.
Conclusions: The ID prevalence in The Netherlands, as determined by ID-related public service usage,
aligns with international estimates. This suggests that national supportive services are accessible and
used by individuals with ID. Moreover, this demonstrated that databases from national supportive ser-
vices can be a useful resource to identify individuals with ID at the population level and can enable
structural monitoring of the ID population through linking national databases.
© 2021 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Within every population, individuals with intellectual disabil-
ities (ID) form a specific subgroup with support needs for health,
behavioural and social problems. In many countries, including The

Netherlands, these needs are met through a variety of public health
and social support systems.1e3 Many aspects related to health and
well-being, including the care and services provided through these
systems, are registered as part of routine practice, either auto-
matically or manually.4 These administrative data thus contain a
wealth of information that could inform policy and practice about
the characteristics and changes in the needs of those requesting
and using these services.5e7 However, in many countries, it is not
apparent how individuals with ID can be identified within these
data or how the data can be used for monitoring purposes.8,9
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For ID service providers, the infrastructure to set up data-
linkages is also limited. Service providers can each have their
own definition of ID, which limits opportunities to identify in-
dividuals across different databases, especially as many countries
rely on multiple systems without national coverage.10e14 Conse-
quently, inaccurate or incomplete identification of individuals with
ID may result in findings that are neither representative nor gen-
eralisable. Such findings subsequently have limited relevance for
use in policy and practice. While administrative population data
have the potential to accurately identify everyone with ID, a recent
review showed that ID prevalence estimates through this method
still vary substantially.14

In The Netherlands, many health and social systems have na-
tional coverage and uniform procedures to collect and combine
information. Regardless of which definition for ID was used to enter
the supportive systems (e.g., International Classification of Diseases
[ICD]-10 or Diagnostic and Statistical Manual of Mental Disorders
[DSM]-V), service use and support needs are categorised the same
for all individuals using these systems. Furthermore, one would
expect a correlation between ID severity and the level of support
requested. This allows for reproducible and consistent methods to
identify the Dutch population with ID, link databases and monitor
developments at the population level. However, to date, the use of
these databases has been limited. To allow better use of these
existing resources, this study describes a method that uniquely
identifies individuals with ID by linking national databases and
provides an ID prevalence estimate based on this method.

Methods

Data sources and setting

This cross-sectional study used non-public microdata, which,
under certain conditions, are accessible for statistical and scientific
research from Statistics Netherlands, the Dutch national statistics
office.c We took 2015 as the reference year and linked the Dutch
population registry with two databases; one for chronic care and
one for welfare support. Both of these databases contain informa-
tion on utilisation of services accessible to individuals with ID who
had formally been diagnosed by a healthcare professional accord-
ing to their respective guidelines and diagnostic systems (e.g., ICD-
10 or DSM-V).

The chronic care database contained information on all long-
term care provided under the Chronic Care Act (CCA). The CCA
regulates residential and other long-term care for people with
chronic somatic conditions, vulnerable elderly people, people
diagnosed with physical and/or (mild) ID or chronic mental ill-
nesses.15 Support through the CCA can either be in-kind by pre-
defined care packages for residential care (ranging from 1 to 8
depending on the level of support needs) or self-arranged for
people without residential care needs.

Thewelfare database included information on individuals active
in sheltered workplaces, recipients of unemployment or disability
benefits and the reason why the provision was called upon, which
could include the presence of a mild ID diagnosis. The reason Mild-
ID is labelled separately in these (income-related) systems is
because the definition for Mild-ID (DSM-V/ICD-10) specifies “many
adults will be able to work”.16,17 Therefore a Mild-ID diagnosis
grants access to these welfare systems, while a more severe ID di-
agnoses do not.

As additional regulations apply to children aged <18 years and
most of the welfare services only concerned for individuals aged
�18 years, we restricted this study to the Dutch adult population.

The studyprotocol for this exploratorystudywas reviewedbythe
Radboud University Medical Center institutional Ethics Committee
who passed a positive judgment and waived the need for formal
ethical assessment (2017e3921). We followed the Strobe checklist
for cross-sectional studies18 (see supplemental materials A).

Procedures for linkage and establishing ID groups

Before database linking was commenced, any multiple regis-
trations of individuals within the same database were removed.
Under the CCA, individuals can receive multiple entitlements
within one year, resulting in multiple registrations, but only one
can be active at a specific time. We therefore selected the most
recent CCA registration per individual in 2015, under the assump-
tion that it would reflect themost up-to-date support care needs. In
the welfare database, individuals could simultaneously be regis-
tered as a recipient of multiple benefits, as one type of benefit could
supplement another. Here, we recoded multiple records per indi-
vidual into a single variable representing the combination of ben-
efits received.

Linkage then started by retrieving sex, date of birth and a unique
personal identifier (RIN number) as the primary variables from the
population register containing all Dutch adults whowere alive on 1
January 2015. Based on matching RIN numbers, we added infor-
mation, if any, from the CCA database on entitlements to chronic
care services, the type of care they were receiving and both the
primary and secondary reason for which the CCA was called upon
(A maximum of two reasons can be given.). Databases from the
welfare systems were also linked by RIN number, which provided
information about individuals entitled to benefits due to a mild ID
diagnosis.

In the newly composed data set, we grouped individuals ac-
cording to their support needs and degree of independence. We
grouped all individuals receiving residential ID care through the
CCA, regardless of any other registration, as having the greatest
support needs and being least independent (residential ID group).
All other individuals who called upon the CCA for any other ID-
related reason and did not receive residential care were seen as
havingmoderate support needs and beingmoderately independent
(non-residential ID group). All individuals who had a Mild-ID
diagnosis noted as their reason for accessing services in any of
the databases were assumed to be the most independent ID group
with the least support needs (Mild-ID). Through this classification,
all individuals identified with an ID could be uniquely assigned to
one of the three ID groups (i.e., residential ID group, non-residential
ID group or Mild-ID). All remaining individuals who were not
assigned to one of the three ID groups were assumed to be a
member of the general population. A flow chart is presented in
Fig.1, and the classification rules used to define groups are specified
in Supplemental materials B.

Statistical analyses

Demographics were presented as frequencies with percentages
or means with standard deviation (SD). Age was grouped mid-
decade to mid-decade (e.g., 35e44 years) following epidemiolog-
ical conventions.19 ID prevalence was calculated as the number of
individuals identified with ID divided by the total number of people
enrolled in this study. We specified frequencies by sex and 10-year
age groups and provided separate prevalence estimates per ID
subgroup. As we used population data, all prevalence estimates
yielded very small confidence intervals, which were considered

c Procedures can be found at: https://www.cbs.nl/en-gb/our-services/
customised-services-microdata/microdata-conducting-your-own-research, or for
further information. microdata@cbs.nl.
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uninformative and hence not included in the tables. Per subgroup,
we used the available information to further characterise each ID
subgroup separately. Analyses were conducted using SPSS (version
25.0).

Results

After linking the three databases (i.e., Dutch population registry,
chronic care and welfare support databases), 187,149 individuals
were identified with ID and could be assigned to one of the three ID
groups based on their service use. The remaining 12,677,768 in-
dividuals were without any record of supportive ID services and
were believed to form the general Dutch adult population (Gen-
Pop). Combined, the three ID groups gave an ID prevalence of 1.45%
(95% confidence interval, 1.44e1.46). Mean ages across the ID
groups were between 7.9 and 9.9 years which are lower (Mage
range, 38.4e40.4 years) than those in the GenPop (Mage, 48.3
years). The residential care (56.0% males) and Mild-ID (63.4%
males) groups contained more males than the GenPop (48.9%;
Table 1). The overall ID prevalence was higher among males than
females across all age groups and declined with increasing age,
ranging from 3.6% for males between 18 and 24 years of age to 0.2%
among females aged �75 years (Fig. 2).

Residential care

The residential care group consisted of 91,064 individuals with
ID (56.0% male), with an average age of 40.3 years (SD ¼ 16.4). The
largest age group was the 18e24 years group (23.9%; Table 1).
Almost half of the individuals in this group (n ¼ 42,391, 46.5%)
were supported by care package 3 (24.5%) or care package 6
(22.0%) and thus required “medium” to “intensive” support in
daily living, had medium care needs and were “limited” to “very
limited” in their independence (Table 2). The complete overview
of distribution across care packages for residential care is pre-
sented in Table 2.

Non-residential care

The non-residential care group consisted of 27,007 individuals
with ID (46.7% male), with an average age of 40.4 years (SD ¼ 15.0).
The largest age group was the 25e34 years group (22.8%; Table 1).
The majority of individuals in this group (n ¼ 20,955, 77.6%) self-
arranged their supportive care without further specification in
the CCA database. Among those whose care utilisation was speci-
fied, 2149 individuals (8.0%) received outpatient treatment and
care, 959 individuals (3.6%) received generic, not ID-specific care,
and the remaining 2944 individuals (10.9%) received care for
another primary reason other than ID (e.g., for a physical disability
or mental health). Having another reason to call upon the CCA
besides an ID was common in this subgroup. In the group of in-
dividuals with ID who had more than one underlying reason for
using care (n ¼ 14,100, 52.2%), the ID was the primary reason for
8758 individuals, and for 5342 individuals, the ID was a secondary
reason. Most prevalent conditions besides an ID were a psychiatric
condition (n ¼ 7433, 27.5%) or a somatic condition (n ¼ 3494,
12.9%). Further characteristics of this group are shown in Table 3.

Mild-ID

The Mild-ID group consisted of 69,078 individuals (63.4% male),
with an average age of 38.4 years (SD¼ 14.6). The largest age group
was the 18e24 years group (25.9%), and 1828 individuals (2.7%)
were aged�65 years (Table 1). Most individuals were supported by
a single service only, being related to work in sheltered workplaces
(n ¼ 49,861, 72.2%), receipt of disability benefits (n ¼ 11,631, 16.8%)
or chronic care (n ¼ 3033, 4.4%). The remaining 4553 individuals
(6.6%) were supported through a combination of two or more of
these services (Table 4).

Discussion

By linking three national databases, this is the first study to have
identified individuals with ID in administrative population data in

Dutch Population register  

N = 12,864,827 

ID population  
N = 187,149, consisting of: 
Residential care, N = 91,064  

Non-residential care, N = 27,007 
Mild-ID, N = 69,078 

Chronic care database 

N = 278,050 

Welfare databases 

N = 816,100 

General Dutch population 

N = 12,677,678 

        Mild-ID, N = 66,045  
Residential ID care, N = 91,064  

Non-residential ID care, N = 27,007  
Mild-ID, N = 5032 

No ID diagnosis 
N = 154,947 

No ID diagnosis 
N = 750,055 

Linkage and resolving duplicates 

Fig. 1. Flow chart of study population. ID, intellectual disabilities.
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The Netherlands and to consequently provide an estimate for the ID
prevalence in the Dutch adult population. Combining administra-
tive data on chronic care andwelfare benefits gave an ID prevalence
estimate of 1.45%. Based on the level of support needs, the ID
population could be classified as residential care, non-residential

care or Mild-ID, with a prevalence of 0.7%, 0.2% and 0.5%,
respectively.

Good quality data should be the basis for decision-making in the
policy and practice of public health. However, access to accurate
data has been lacking in the ID field, especially at the population

Table 1
Demographics of the general adult Dutch population (GenPop) and the ID subgroupsa.

Demographics GenPop, N ¼ 12,677,768
(98.5%)

ID groups combined N ¼ 187,152 (1.45%)

Residential care,
N ¼ 91,064 (0.7%)

Non-residential care,
N ¼ 27,007 (0.2%)

Mild-ID, N ¼ 69,078 (0.5%)

N % N % N % N %

Sex
Male 6,196,789 48.9 50,983 56.0 12,624 46.7 43,763 63.4
Female 6,480,979 51.1 40,081 44.0 14,383 53.3 25,315 36.6

Age, M (SD) 48.3 (17.8) 40.3 (16.4) 40.4 (15.0) 38.4 (14.6)
18e24 years 1,362,047 10.7 21,727 23.9 4727 17.5 17,892 25.9
25e34 years 1,931,948 15.2 17,898 19.7 6160 22.8 12,557 18.2
35e44 years 2,225,395 17.6 14,626 16.1 5739 21.3 12,149 17.6
45e54 years 2,457,868 19.4 16,584 18.2 5421 20.1 15,104 21.9
55e64 years 2,104,631 16.6 12,519 13.7 3143 11.6 9478 13.7
65e74 years 1,551,963 12.2 5640 6.2 1260 4.7 1870 2.7
�75 years 1,043,916 8.2 2070 2.3 560 2.1 28 0.04

ID, intellectual disabilities.
a Total population size to base prevalence calculation on was n ¼ 12,864,827.

Fig. 2. Prevalence estimates per ID severity group, by age and sex. ID, intellectual disabilities.

Table 2
Distribution of individuals with ID across residential care packagesb.

Package Level of required guidance in daily living and activities (0e4)a Level of required care (0e4) Level of Independence (0e4)a Total, n (%)

1 1-Some 0-None 1-Fairly independent 734 (0.8)
2 2-Medium 0-None 2-Some limitations 4639 (5.1)
3 2-Medium 2-Medium 2-Some limitations 22,350 (24.5)
4 2-Medium 3-Intensive 3-Very limited 11,949 (13.1)
5 3-Intensive 3-Intensive 3-Very limited 10,733 (11.8)
6 3-Intensive 3-Medium with behaviour therapy 3-Very limited 20,041 (22.0)
7 4-Very intense 3-Medium with behaviour therapy 3-Very limited 12,867 (14.1)
8 2-Medium 4-Complete care and nursing 4-Completely dependent 7751 (8.5)

91,064

ID, intellectual disabilities.
Source: User guide Intellectual disabilitiesdInformation per care package, National health care institute, and Care profiles, Care Needs Assessment centre (CIZ), https://www.
ciz.nl/images/pdf/beleidsregels/Zorgprofielen.pdf.

a Categories 0-No guidance required and 0-Completely independent do not occur.
b Package refers to the pre-arranged care packages available to individuals in this group.
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level because of the difficulty in identifying individuals with ID
consistently across different data sets.20e22 The current method for
data linkage and identification of ID groups can contribute to better
retrieval of relevant information on the ID population. For example,
this linkage method can provide a more accurate insight into the
population size requiring ID-related public health services, keep
track of developments over time and help to monitor effectiveness
of interventions targeted at the ID population level. For specific
future research investigations, the current method generates the
largest possible cohort of Dutch individuals with ID.23

This study estimated a 1.45% ID prevalence in the Dutch adult
population, which is in line with the literature. Previous studies
mostly based their ID prevalence estimates on ID diagnoses, which
suggests that the true ID prevalence might be closer to the upper
limit (or even higher) rather than the lower limit of the generally
reported prevalence estimates of between 1% and 1.5%.14,24,25 In
particular, this study found that in the younger age groups, ID
prevalence rates were above 2.0% based on care use alone and
above 3.5% when the Mild-ID group was included. In terms of the
Mild-ID group, this study included individuals whose diagnosis is
likely to be based on functional limitations or IQ scores only, rather
than the conventional case definitions for ID, which also include
limitations in adaptive functioning.16,17 If the results were limited to
individuals with ID receiving residential or non-residential care,
the overall ID prevalence estimate amounts to 0.93%, which is
slightly below the generally reported prevalence.14

While this investigation has successfully identified 67,078 in-
dividuals with a Mild-ID, other studies have previously suggested
that, based on the normal distribution of IQ scores within a popu-
lation, the total group of people with a Mild-ID in The Netherlands
might be as large as 1.1 million people.26 It is important to note that
the underidentification of people with mild ID is a common prob-
lem of studies using administrative data.11,22,24 Individuals with
mild ID may not all rely on national systems for daily care and

support, in contrast to those with more severe ID. Instead, sup-
portive care to people with mild ID is more frequently organised by
local and municipal programmes, of which the information is not
included in national databases. In this study, we identified this
group of individuals primarily through work- and income-related
support systems; therefore, it could be seen as a sample of people
with a mild ID and (some) capacity to do labour, albeit in a pro-
tective setting.

A limitation of using this type of administrative data is the
absence of information about actual ID diagnoses. Although having
an ID diagnosis is required to gain access to any of the services of
which the data were used in this study, information about the
diagnosis itself was not registered in any of the databases. For the
administrative functioning of these databases, or the supportive
systems themselves, detailed information on diagnoses is also not
required; however, individuals with ID who are without a formally
established diagnosis would not only be missing in the databases
but might also lack access to services they require. Furthermore, the
information available in this study showed which services in-
dividuals with ID were registered for, but not if these services were
all used to the full extent as indicated. Information about diagnostic
subgroups, for example, in DSM-V or ICD-10 classifications, would
allow to further characterise subgroups, to identify any underrep-
resented groups and allow for international comparisons in a
standardised manner.

A major strength of this study is the successful unique iden-
tification of people with ID at the national level. Although data
were anonymised, the use of the unique identifier (RIN number)
enabled the study to count users of multiple services as unique
individuals across data sets. Moreover, the RIN number allows
future linkage to a range of other data sets on health and well-
being that do not necessarily require information about ID to
be informative about individuals with ID. Examples can be found
in our work on mortality, cancer and diabetes, which all rely on
the methodology described in this study.23,27,28 Both the national
coverage and the RIN number therefore allow structural moni-
toring of trends in health and health care among people with ID
and potentially also other vulnerable groups within Dutch sup-
portive systems.29

Conclusions

This study successfully identified individuals with ID among
users of national supportive services. The estimated ID prevalence
in this study aligns with international estimates and shows a
decline with increasing age. Databases from national supportive
services therefore appear to be a useful resource to identify in-
dividuals with ID at the population level. As the current method is
reproducible and relies on standard collected data, it provides op-
portunities for consistent monitoring of the Dutch population with
ID in administrative data.

Table 3
Distribution of individuals with ID across types of non-residential care.

Description of care ID primary diagnosis ID secondary diagnosis Total, n (%)

Self-arranged without residency, not specified 19,217 1738 20,955 (77.6)
Functional treatment without admission or residency 2179 7 2186 (8.1)
Sensory disability care 111 989 1100 (4.1)
Mental health care 13 991 1004 (3.7)
General care and nursing (not ID-specific) 110 849 959 (3.5)
Physical disability care 35 768 803 (3.0)

21,665 5342a 27,007 (100)

ID, intellectual disabilities.
a Distribution of 5342 primary diagnoses other than ID: psychiatric 2238 (41.9%), sensory disability 1061 (19.9%), physical disability 945 (17.7%), somatic disease 783

(14.7%), psychogeriatric 315 (5.9%).

Table 4
Distribution of people with Mild-ID support needs.

Eligibility Total, n (%)

Single service use:
Sheltered workplace only 49,861 (72.2)
Disability benefit only 11,631 (16.8)
Chronic care only 3033 (4.4)

Combined use of services:
Sheltered workplace and disability benefits 2554 (3.7)
Sheltered workplace and chronic care 238 (0.3)
Disability benefit and chronic care 1643 (2.4)
User of all three services 118 (0.2)

69,078 (100)

Distribution presented as observed after combining data from CCA (Chronic Care
Act) and social benefits databases.
ID, intellectual disabilities.
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a b s t r a c t

Objectives: This study examined the prevalence and factors associated with paid sick leave benefits
among direct service providers who work with people experiencing homelessness.
Study design: Cross-sectional study using an online survey disseminated during the second wave of the
COVID-19 pandemic in Canada.
Methods: Survey data from 572 direct service providers working in the homeless, supportive housing,
and harm reduction service sectors were analyzed for this study. Univariate and multivariate logistic
regression models were used to examine predictors of paid sick leave benefits.
Results: One hundred one (17.7%) participants did not have any paid sick leave benefits. In the univariate
models, paid sick leave was associated with older age, greater family income, full-time work, specific
employment settings (supportive housing and not emergency shelters or harm reduction programs),
having a regular medical doctor, and fewer occupational impacts of the COVID-19 pandemic. Older age,
full-time work, and non-receipt of emergency financial benefits remained statistically significant pre-
dictors in the multivariate model.
Conclusions: Although the majority of service providers working with people experiencing homelessness
have some amount of paid sick leave benefits, there is a precariously employed subset of individuals who
are younger and working part-time in the sector. Temporary expansion of paid sick leave and removal of
waiting periods for new employees to qualify for benefits are recommended.

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.

Introduction

Paid sick leave has been identified as a key public health strategy
for reducing transmission of COVID-19.1 However, in Canada, over
40% of adults do not receive paid sick leave benefits from their
employers.2 In the context of the COVID-19 pandemic, this can force
people to make difficult decisions between protecting public health
or financially supporting themselves and their families.3 Essential
frontline workers without paid sick leave face the heightened

precarity of being designated as needed by society (or, the laws
enacted during the pandemic) and, thus, are expected to do their
jobs without a protection that could keep them healthy and safe.4

As some essential frontline workers serve vulnerable populations,
the consequences of the lack of paid sick leave benefits can be
deleterious not only to workers but also those receiving care and
support.

People experiencing homelessness are one population that is
highly vulnerable to COVID-19. A recent study found that people
with recent histories of homelessness were over 3 times more
likely to have a positive test result for COVID-19, 20 times more
likely to be admitted to hospital for the virus, 10 times more likely
to require intensive care for the virus, and 5 times more likely to die
within the first 21 days of a positive test than people with stable
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housing.5 One contributing factor to their heightened risk is the
congregate nature of emergency shelters, which can be crowded
and make other public health measures, such as physical
distancing, more challenging.6 Research has shown that these
communal living settings are susceptible to outbreaks, which can
cause rapid transmission of the virus to large proportions of service
users and providers.7,8 Yet, despite paid sick leave being an
important public health intervention during the pandemic, there is
a dearth of evidence on these benefits within the workforce that
serves the homeless population. Understanding the prevalence and
factors associated with paid sick leave benefits among this work-
force could help to reduce COVID-19 transmission and spreading
within the medically vulnerable homeless population. Accordingly,
this study examined the prevalence and factors associated with
paid sick leave among direct service providers who work with
people experiencing homelessness in Canada.

Methods

As part of an ongoing study of the mental health and well-being
of direct service providers working with people experiencing
homelessness in Canada, an online survey was developed and
disseminatedwidely across the country via emails to sector-specific
networks and organizations, newsletters, listservs, social media,
and word of mouth. The survey collected data on background and
occupational information, including paid sick leave benefits; health

and well-being; and perceived impacts of the COVID-19 pandemic.
Service providers were eligible to participate in the study if they [a]
were 18 years of age or older; [b] worked in Canada; [c] provided
direct services to people experiencing homelessness; and [d]
worked in homeless (including specialized health services for
people experiencing homelessness), supportive housing, or harm
reduction services. The study was approved by the institutional
review board of the lead author's affiliation.

A total of 579 participants completed the online survey between
November 12 and December 22, 2020da six-week period during
the second wave of the COVID-19 pandemic in Canada that had a
daily average of 5949.07 cases and 91.46 deaths.9 Seven (1.2%)
participants were removed from analysis due to missing data on
sick leave benefits. Univariate and multivariate logistic regression
models were used to examine the predictors of paid sick leave
benefits among direct service providers working with people
experiencing homelessness. All variables that were statistically
significant in the univariate models were entered into the multi-
variate model.

Results

The sample was similar to the homeless service sector work-
force in gender (female: 79.9%; male: 16.6%; transgender/nonbi-
nary: 2.8%), age (M ¼ 39.05 years, SD ¼ 12.60), ethnicity (white:
80.4; non-white: 18.4%).10 Forty-four participants (7.7%) identified

Table 1
Predictors of paid sick leave benefits among 572 direct service providers working with people experiencing homelessness.

Predictor Univariate models Multivariate model

UOR 95% CI p AOR 95% CI p

Gender
Male (reference) 1.00
Female/transgender/non-binary 0.69 0.37e1.30 0.25

Age 1.04 1.02e1.06 <.001 1.04 1.02e1.07 .001
Ethnicity
White (reference) 1.00
Non-white/mixed race 1.06 0.61e1.86 0.83

Education
High school or less (reference) 1.00 1.00
College diploma 2.34 1.07e5.13 .03 2.56 0.90e7.25 0.08
Bachelor's degree 1.74 0.83e3.62 0.14 2.34 0.86e6.37 0.10
Graduate degree 2.24 0.87e5.79 0.10 2.42 0.69e8.44 0.17

Family income
$39,999 or less (reference) 1.00 1.00
$49,000e59,999 5.14 2.66e9.95 <.001 2.11 0.91e4.92 0.08
$60,000e79,999 2.55 1.23e5.16 <.01 0.94 0.39e2.28 0.90
$80,000e99,999 2.69 1.31e5.52 <.01 1.31 0.52e3.28 0.57
$100,000 or more 3.24 1.73e6.04 <.001 1.35 0.58e3.14 0.49

Work amount
Part-time (reference) 1.00 1.00
Full-time 13.41 8.15e22.06 <.001 15.54 8.52e28.34 <.001

Lived experience of homelessness 1.10 0.61e2.01 0.75
Lived experience of behavioral health problems 1.19 0.77e1.83 0.43
Work setting
Emergency shelter 0.57 0.36e0.89 .02 0.64 0.33e1.26 0.20
Supportive housing 2.03 1.18e3.51 .01 1.38 0.64e2.99 0.41
Community-based health 1.69 0.89e3.22 0.11
Harm reduction 0.40 0.21e0.75 <.01 0.73 0.28e1.88 0.51

Have a regular medical doctor 1.75 1.02e3.00 .04 1.32 0.65e2.68 0.44
Unmet behavioral health needa 0.94 0.53e1.65 0.83
COVID-19 impacts
Worsened mental health 1.07 0.63e1.82 0.80
Increased stress 1.78 0.88e3.58 0.11
Increased alcohol use 0.83 0.51e1.33 0.43
Increased cannabis use 0.83 0.50e1.37 0.46
Decreased work hours 0.29 0.18e0.48 <.001 0.57 0.29e1.13 0.11
Accessed financial benefitsb 0.26 0.16e0.44 <.001 0.35 0.17e0.72 <.01

UOR ¼ unadjusted odds ratio; AOR ¼ adjusted odds ratio; CI ¼ confidence interval.
a Past 12 months.
b A national, emergency financial benefit for workers impacted by the pandemic.
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as being Indigenous. Lived experience of behavioral health prob-
lems (57.0%) and homelessness (15.9%) were also common among
direct service providers. All provinces and territories except the
Yukonwere represented in the sample; 9.1% were from the Atlantic
region, 57.9% were from Central Canada,15.1%were from the Prairie
Provinces, 16.6% were from the West Coast, and 1.2% were from the
Northern Territories. Most participants (70.1%) worked in urban
settings, whereas 29.4% provided services to at least one rural,
remote, or small community.

Of the 572 participants, 101 (17.7%) had no paid sick leave
benefits, 121 (21.2%) had one week or less, and 350 (61.2%) had
more than one week. The univariate and multivariate models pre-
dicting paid sick leave benefits (any amount) are shown in Table 1.
In the univariate models, paid sick leave benefits were positively
associated with older age, greater family income, full-time work,
employment in supportive housing, and having a regular medical
doctor. By contrast, service providers without paid sick leave ben-
efits were more likely to be working in emergency shelters and
harm reduction programs, have had their work hours decreased
during the COVID-19 pandemic, and have accessed pandemic-
specific emergency financial benefits (i.e. Canada Emergency
Response Benefit). In the multivariate model, three factors
remained significant predictors of paid sick leave benefits: older
age, full-time employment, and non-receipt of emergency financial
benefits.

Discussion

The results highlight that most service providers working with
people experiencing homelessness have some amount of paid sick
leave benefits. However, there is a precariously employed subset of
service providers who are younger and working part-time in the
sector. This group was also more likely to have accessed govern-
mental emergency financial benefits, suggesting that the pandemic
has had a greater financial toll on those without paid sick leave. As
emergency shelters and harm reduction programs were negatively
associated with paid sick leave benefits in the univariate models,
but not the multivariate one, this is likely due to these settings
having a higher proportion of part-time workers (emergency
shelters: 22.6% part-time workers; harm reduction programs:
35.3% part-time workers; full sample: 19.0% part-time workers).
Given that these services provide support to groups that are
medically vulnerable, policies are needed to temporarily expand
paid sick leave benefits to service providers working in these set-
tings for the duration of the pandemic. Furthermore, as emergency
shelters are vulnerable to COVID-19 outbreaks, preventive mea-
sures, such as paid sick leave, are critical to protecting service users
and providers. Similarly, removal of waiting periods to qualify for
paid sick leave benefits for new employees is strongly recom-
mended. Thosewithout paid sick leave in this study were alsomore
likely to draw on these financial benefits. Given this, providing paid
sick leave to the precariously employed subset of service providers
without benefits could potentially offset the costs of governmental
emergency financial benefits.

There are several notable study limitations. First, few partici-
pants were from Quebec, so the findings may be less generalizable

to service providers working in that province. Second, the sample
was more educated than the homeless service sector workforce.10

Third, as the online survey was disseminated via homeless ser-
vice networks and organizations, part-time employees without
paid sick leave benefits, especially those who had their work hours
reduced, may have been less able to participate in the study. The
latter two limitations may have contributed to a higher rate of paid
sick leave benefits in the sample. Nevertheless, the findings high-
light a critical gap in paid sick leave benefits within an essential
frontline workforce that needs to be addressed to reduce risks of
COVID-19 transmission and spreading within the homeless
population.
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a b s t r a c t

Objectives: Hesitance and resistance to COVID-19 vaccination poses a serious challenge to achieving
adequate vaccine uptake in the general population. Cross-sectional data from the early months of the
pandemic indicates that approximately one-third of adults in multiple nations are hesitant or resistant to
a vaccine for COVID-19. Using longitudinal data, we tracked changes in attitudes to COVID-19 vaccination
during the pandemic.
Study design: This is a quantitative, longitudinal design.
Method: Nationally representative samples of the adult general population of the Republic of Ireland
(N ¼ 1041) and the United Kingdom (N ¼ 2025) were assessed for their attitudes towards COVID-19
vaccination at three points from March to August 2020.
Results: Statistically significant increases in resistance to COVID-19 vaccination were observed in Irish
(from 9.5% to 18.1%) and British (from 6.2% to 10%) adults.
Conclusion: Resistance to vaccination has significantly increased in two European nations as the
pandemic has progressed. Growing resistance to COVID-19 vaccination will pose a challenge to public
health officials responsible for ensuring sufficient vaccine coverage.
© 2021 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is

an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

With an excess of 65 million confirmed cases across 190 coun-
tries globally and more than 1.5 million deaths, COVID-19 remains
one of the most important global health challenges of our lifetime.1

Recent announcements about the development of multiple, safe
and effective vaccines for COVID-19 offer a promising solution to
this public health crisis. However, in addition to production and
distribution challenges, a key challenge remains convincing a crit-
ical mass of the population to accept a COVID-19 vaccine.

In June 2020, 72% of people from 19 countries indicated that
they would accept a COVID-19 vaccine, with rates as high as 89% in
China and as low as 55% in Russia.2 An ongoing Gallup Poll of the
United States general population found that acceptance of a COVID-

19 vaccine fell from 66% in July to 50% in September before
increasing to 58% by the end of October.3 Although more longitu-
dinal research is clearly required, early evidence suggests that
people's attitudes towards a COVID-19 vaccine are fluctuating over
time.

In March 2020, our research group initiated a longitudinal
project that tracked nationally representative samples of adults
from the Republic of Ireland and the United Kingdom (UK). Asked if
they would accept a hypothetical vaccine for COVID-19, approxi-
mately two-thirds of Irish (65%) and British (69%) adults responded
‘yes’, about one-quarter responded ‘maybe’ (26% in Ireland and 25%
in the UK) and the remainder responded ‘no’ (9% in Ireland and 6%
in the UK).4 Here, we report changes in COVID-19 vaccine accep-
tance (‘yes’), hesitance (‘maybe’) and resistance (‘no’) in these
samples during the first four months of the pandemic.

Identical sampling methods were used to collect data in Ireland
and the UK. Participants were recruited from existing survey panels
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by Qualtrics using quota sampling to ensure the samples were
representative of their populations by sex, age, regional and income
distributions.4,5 In Ireland, wave 1 (N ¼ 1041) longitudinal data
were collected fromMarch 30 to April 5, wave 2 (n¼ 506, recontact
rate¼ 49%) datawere collected from April 30 to May 19 and wave 3
(n ¼ 534, recontact rate ¼ 51%) data were collected from July 16 to
August 8. In the UK, wave 1 (N ¼ 2025) longitudinal data were
collected from March 23 to 28, wave 2 (n ¼ 1,406, recontact
rate ¼ 69%) data were collected from April 22 to May 1 and wave 3
(n ¼ 1,166, recontact rate ¼ 58%) data were collected from July 9 to
August 9.

At each assessment, participants were asked ‘If a new vaccine
were to be developed that could prevent COVID-19, would you
accept it for yourself?’ Response options were ‘yes’, ‘maybe’ and
‘no’. Changes in COVID-19 vaccine acceptance (‘yes’), hesitance
(‘maybe) and resistance (‘no’) were assessed using a structural
equation modelling framework modelling, and missing data were
handled using robust maximum likelihood estimation.6,7 A ‘null’
model was initially specified wherein the proportions (e.g., in
vaccine resistance) were constrained to be equal over time. Next,
an ‘alternative’ model was specified wherein the proportions
were freely estimated over time. These models differ by one
degree of freedom, so improvement in model fit can be tested
using a log-likelihood ratio test that is distributed as a chi-
squared distribution. Finally, pairwise comparisons were tested
using a Wald chi-squared test. All analyses were performed in
Mplus, version 8.2.8

There were statistically significant changes over time in atti-
tudes towards COVID-19 vaccination in the Irish (chi-squared (2,
1030) ¼ 33.37, P < .001) and British (chi-squared (2, 2020) ¼ 19.22,
P < .001) samples. Table 1 reports all figures including the pairwise
comparisons. In Ireland, between March and August 2020, there
was a significant decrease in vaccine acceptance (from 64.9% to
55.4%), no change in vaccine hesitance (25.6e26.6%) and a signifi-
cant increase in vaccine resistance (9.5e18.1%). During the same
period in the UK, there was a significant increase in vaccine
acceptance (68.8e71.8%), a significant decrease in vaccine hesi-
tance (24.9e18.1%) and a significant increase in vaccine resistance
(6.2e10.0%).

Substantial changes in attitudes towards a vaccine for COVID-19
were evident in Irish and British adults during the first four months
of the pandemic. Resistance to COVID-19 vaccination rose in Ireland
by 91% and in the UK by 61%. It was notable that the changes in
attitudes towards COVID-19 vaccination changed in distinct ways in
the two countries. The rise in vaccine resistance in Ireland was

associated with a concomitant fall in vaccine acceptance, whereas
in the UK, the rise in vaccine acceptance and resistance was asso-
ciated with a parallel fall in vaccine hesitance.

The levels of vaccine acceptance identified in Ireland and the UK
during the earliest phase of the pandemic were similar to the
average level of vaccine acceptance across 19 nations reported by
Lazarus et al.2 in June 2020. However, the increased rate of vaccine
resistance observed in both countries by August 2020 mirrors
similar trends observed in the United States at a similar period of
time.3 It appears that the rise in vaccine resistance coincided with
the loosening of public health restrictions in these countries during
the summermonths as the spread of the virus began to come under
control and normal daily functioning formany people resumed. The
emergence of the ‘second wave’ of COVID-19 appears to have led to
an increase in vaccine acceptance in the United States,3 and it will
be important to understand if similar trends are observed in other
nations.

Moreover, the emergence and public distribution of actual
vaccines for COVID-19 may shift public attitudes further, which
presents an opportunity to assess how COVID-19 vaccine accep-
tance, hesitance and resistance change in the context of an
available vaccine; what predicts change in attitudes towards
vaccination and how well attitudes towards a hypothetical vac-
cine predict actual vaccine uptake. Timely, evidence-based an-
swers to these questions will provide valuable public health
information to health officials and policymakers to better inform
social behaviour and communications strategies to increase the
uptake of a COVID-19 vaccine.

Author statements

Ethical approval

Collection of the data presented in this study was approved by
the Research Ethics Committees at The University of Sheffield and
Ulster University.

Funding

This work was partly funded by the Economic and Social
Research Council (ES/V004379/1) to R.P.B.

Competing interests

All authors have no conflict of interest to declare.

Table 1
Proportion of Irish (n ¼ 1030) and UK (n ¼ 2020) samples accepting, hesitant to and resistant to a COVID-19 vaccine.

Country Wave 1 Wave 2 Wave 3 Pairwise comparisons (Wald chi-squared)

% (95% CI) % (95% CI) % (95% CI) Wave 1 vs wave 2 Wave 1 vs wave 3 Wave 2 vs wave 3

Ireland
Acceptance 64.9 (61.9, 67.8) 64.3 (60.5, 68.1) 55.4 (51.6, 59.3) Chi-squared ¼ 0.09 Chi-squared ¼ 24.67*** Chi-squared ¼ 22.05***
Hesitance 25.6 (22.9, 28.3) 23.0 (19.5, 26.4) 26.6 (23.0, 30.2) Chi-squared ¼ 2.02 Chi-squared ¼ 0.23 Chi-squared ¼ 3.08
Resistance 9.5 (7.7, 11.3) 12.9 (10.1, 15.6) 18.1 (15.0, 21.2) Chi-squared ¼ 6.27* Chi-squared ¼ 30.24*** Chi-squared ¼ 11.03***
UK
Acceptance 68.8 (66.8, 70.9) 66.6 (64.3, 69.0) 71.8 (69.4, 74.3) Chi-squared ¼ 3.12 Chi-squared ¼ 5.53* Chi-squared ¼ 18.97***
Hesitance 24.9 (23.1, 26.8) 23.8 (21.7, 26.0) 18.1 (16.0, 20.2) Chi-squared ¼ 0.88 Chi-squared ¼ 30.29*** Chi-squared ¼ 23.54***
Resistance 6.2 (5.2, 7.3) 9.4 (7.9, 10.9) 10.0 (8.4, 11.7) Chi-squared ¼ 17.68*** Chi-squared ¼ 20.57*** Chi-squared ¼ 0.51

95% CI ¼ 95% confidence interval; UK, United Kingdom.
All degrees of freedom ¼ 1
* P < .05.
** P < .01.
*** P < .001.
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