






Anti-HCV and HCV RNA prevalence were calculated
relating the number of anti-HCV and HCV RNA-positive
individuals to the total population. We calculated crude
prevalence and prevalence standardised to the year of
birth and gender distribution in the population of
Poland as of 2014.
Detailed analysis on the prevalence and related factors

was beyond the scope of this article and will be reported
separately.

RESULTS
PHCUs
Between November 2012 and April 2014, 242 PHCUs
were invited (telephone, fax, letter, email). Each PHCU
was given 2 weeks for consideration and then recon-
tacted. Of the 242 PHCUs, 98 (40%) refused, 91 (38%)
did not provide their final decision and 53 (22%)
agreed to participate in the study, but then 9 of them
resigned. Finally, 44 PHCUs (18%) were enrolled
(figure 1).
Each of the 44 PHCUs was required to attend training

on the project’s procedure (table 1).
The majority of them were medium-sized units (2500–

9999 patients registered; 56.8%) and privately owned
(81.8%). Over 90% had prior experience in running
public health programmes. Only a quarter of the units
tried to implement passive recruitment strategies and
only one relied on letter-based invitations. The burden
of the project was assessed at 7 hours/week on average.
Most of the PHCUs assigned up to two persons who
coordinated the project (most often nurses).

Patients
Between March 2013 and March 2015, 24 480 indivi-
duals aged between 18 and 94 years (median 48.5 years)
were invited (figure 2).
Of note, 64% of them were women and the majority

lived in rural areas (46.7%) or small towns (<20 000
inhabitants; 18.2%; table 2).

Factors related to non-response
Of all individuals, 20 939 (85.5%) agreed to participate
in the study. The non-response rate was relatively low,
that is, 14.5%.
Factors associated with non-response are presented in

table 3.
Adjusted for the population structure (age, gender,

place of residence), PHCU-level factors and recruitment
strategies were important predictors of non-response.
Unit random effect was significant in all models. Larger
and private units reported higher non-response rates.
For those with a history of running public health pro-
grammes, the odds of non-response was lower (adjusted
OR (aOR)=0.8, 95% CI 0.7 to 0.9). Proactive recruit-
ment (aOR=0.6, 95% CI 0.5 to 0.6), more working
hours (≥10 hours/ week) devoted to the project
(aOR=0.7, 95% CI 0.7 to 0.8) and the patient (≥1 vs

<0.5 hour/patient: aOR=0.1, 95% CI 0.02 to 0.8)
resulted in its higher acceptance. Higher number of per-
sonnel had no such effect. Moreover, having corrected
for individual-level factors, the province where the unit
was located was not a significant predictor of
non-response.
Additionally, reasons of non-response were investi-

gated. Predominant reasons of non-response were lack
of interest (1843/3541; 52%) and failure to contact the
patient (1455/3541; 41%). Other reasons were less
notable, including lack of time (99/3541; 2.8%), testing
performed in the past (95/3541; 2.7%), fear for testing
or its result (31/3541; 0.9%) and other reasons beyond
patient’s control (22/3541; 0.6%) with the examples
being comorbidities and age precluding patient from
attending the visit.

HCV prevalence
A total of 228 (1.10%) anti-HCV and 99 (0.43%) HCV
RNA-positive individuals were detected. Standardised
prevalence of anti-HCV and HCV RNA were 1.14%
(95% CI 0.94% to 1.39%) and 0.56% (95% CI 0.41% to
0.74%), respectively.

DISCUSSION
This study reports on factors related to non-response
rates in HCV screening programme in PHC in Poland.
The non-response rate in the study was low (14.5%)
indicating its relatively high acceptability. Having
acknowledged that individual and unit-related factors
may be influential, we were able to identify more chal-
lenging settings and the positive impact of personnel
engagement. These findings suggest possible ways to
improve the execution of screening programmes in
PHC.
High response rate in programmes implemented in

primary care is compliant with the findings of the litera-
ture data. Many developed countries (the UK, Canada,
the USA) underline the benefits resulting from screen-
ing conducted by general practitioners.26–28 Primary
care offers relatively high level of care and provision of
comprehensive range of services as illustrated by the
countries which empowered PHC (eg, Denmark, Spain
and the UK).29 It is especially relevant for the delivery of
public health services, including population screening.
From a systematic review and meta-analysis of targeted
HCV testing interventions results that direct strategies
(eg, risk assessment and/or screening offered by person-
nel) were of higher effectiveness compared with the
general strategies (eg, leaflets, posters, TV and radio
spots).30–32 Additionally, such a low non-response rate
may result from the fact that PHCUs were paid for each
patient enrolled. Evaluation of ongoing cancer screen-
ing programmes showed much lower response rates11 33

which could be brought up to the levels similar to our
study with more proactive approach.34 We speculate that
the direct payment associated with patient recruitment
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intensified the efforts to convince patients to participate
in the programme. Furthermore, a short period pre-
dicted for the execution of the project could also have
an effect on personnel motivation. We have to underline
that the effort made by the personnel to recruit the
patients from the list largely exceeded what can be
expected on the routine bases. We showed the signifi-
cant personnel time involvement. It was possible on a
short time basis and with a financial incentive, but very
likely would not be achievable in ongoing programmes.
Moreover, we experienced a large non-response rate in
PCHUs invited to take part in the project which could
have resulted in self-selection of more motivated units.
Its short duration could also prompt patients to take
part in the study.

Prior experience in running public health pro-
grammes contributed to increased response rate. This
underlines the role of gaining the experience, but also,
potentially, increased health awareness of the population
served.
Analysis of PHCU-level factors showed that private

(aOR=1.2, 95% CI 1.0 to 1.3), and large units (2500–
9999: aOR=3.6, 95% CI 2.8 to 4.4 and ≥10 000:
aOR=2.3, 95% CI 1.8 to 2.9) were more likely to note
non-response. It may be indicative of better communica-
tion between healthcare providers and patients in public
units rendering services for smaller populations.
Possibly, healthcare workers may devote more time to
provide the patient with information required to make
an informed decision. Higher number of working hours

Figure 1 Locations of primary health care units enrolled in the study.
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per patient (0.5 to <1 hour: aOR=0.7, 95% CI 0.2 to 2.8
and ≥1 hour: aOR=0.1, 95% CI 0.02 to 0.8) resulted in
higher response rates indicating that at least 0.5 hour
(preferably ≥1 hour) per patient should be allotted.
Channels of communication should also be considered.

Information on the project was mainly disseminated via
classic modes. Internet-based (websites, email) or mobile-
based communication (SMS) was used by few PHCUs. As
expected, we noted an increased risk of non-response in
case of passive contact modes. Having considered lower
non-response rates in PHCUs who adopted proactive
recruitment, direct contact with patients should be empha-
sised. Literature data also provide evidence of higher
effectiveness of proactive approach.35 We also noted that
the implementation of local promotion of the programme
was associated with lower response rates. As no precise
data were available, we cannot exclude that this finding
reflects the fact that programme promotion was imple-
mented in response to unsatisfactory response rates.
Individual-level factors demonstrated that living in

urban areas (≥500 000: aOR=1.6, 95% CI 1.4 to 1.8),
male gender (aOR=1.9, 95% CI 1.8 to 2.1) and age
under 45 years (aOR=1.5, 95% CI 1.4 to 1.6) substan-
tially predicted non-response in the study. Literature
data also provide evidence for possible disparities in

response with regard to gender, age, etc.36 At the same
time surveillance data indicate that reaching young
people, especially men, may be crucial to control HCV
burden. European Centre for Disease Prevention and
Control (ECDC) data as of 2014 suggest that hepatitis C
is more frequent in males (male-to-female ratio: 1.8:1).
Furthermore, individuals aged 25–44 years were the
most affected group (51.3%) and 8% of cases were aged
<25 years.37 Available data show that the prevalence of
HCV infection in the general population in Poland is
about 0.6% (200 000 individuals).38 39 Moreover, routine
surveillance data suggest that HCV incidence in young
men, who were the most resistant to take part in our
study, is higher. Furthermore, unlike in many European
countries, HCV infections in Poland are not concen-
trated in specific risk groups (eg, people who inject
drugs).40 This suggests a necessity of screening in the
general population, potentially with more effort placed
on the recruitment of younger men.
Having considered that the most common reason of

refusal was the lack of interest, it may be speculated that
men and younger individuals are less interested in their
health, at least with regard to HCV infection. Low
response rate in younger population may also result
from logistic barriers, defined as non-flexibility of

Table 1 Characteristics of PHCUs and recruitment process

Primary care

units Non-responders Responders Invited participants

N Per cent N Per cent N Per cent N Per cent

Unit size

<2500 7 15.9 139 3.9 2741 13.0 2880 11.7

2500–9999 25 56.8 2766 78.1 12 789 61.0 15 555 63.5

10 000+ 12 27.2 636 17.9 5409 25.8 6045 24.6

Unit ownership

Public 8 18.1 491 13.8 4341 20.7 4832 19.7

Private 36 81.8 3050 86.1 16 598 79.2 19 648 80.2

Experience in running public health programmes in the past

No 2 4.5 272 7.68 1449 6.9 1721 7.0

Yes 42 95.4 3269 92.3 19 490 93.0 22 759 92.9

Local promotion

No 34 77.2 2571 72.6 15 774 75.3 18 345 74.9

Yes 10 22.7 970 27.3 5165 24.6 6135 25.0

Mode of invitation

Passive-active 10 22.7 1342 37.9 4886 23.3 6228 25.4

Active-very active 34 77.2 2199 62.1 16 053 76.6 18 252 74.5

Number of personnel involved in the project

1–5 22 50.0 1804 50.9 10 728 51.2 12 532 51.1

>5 22 50.0 1737 49.0 10 211 48.7 11 948 48.8

Working hours devoted to the programme (hours/week)

<10 34 77.2 2775 78.3 15 235 72.7 18 010 73.5

10 or more 10 22.7 766 21.6 5704 27.2 6470 26.4

Working hours per patient (hour)

<0.5 19 44.1 1922 54.5 9953 49.4 11 875 50.1

0.5 to <1 16 37.2 1324 37.5 7666 38.0 899 37.9

1 or more 8 18.6 278 7.8 2523 12.5 2801 11.8

Total 44 100 3541 100 20 939 100 24 480 100

PHCU, primary healthcare unit.
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PHCU’s and patient’s working schedule, which may
hinder communication and arrangement of visit. In the
era of modern communication technology, it may be
also presumed that attempts to invite young individuals
failed as they were not tailored to appropriate communi-
cation channels.41 Thus, it would be advisable to verify
the effectiveness of novel technologies (eg, social
media).42 It may be concluded that prior to the imple-
mentation of project, PHCUs should investigate opi-
nions of potential responders on communication
preferences to ensure its effectiveness.43

A limitation of our study may be associated with the
fact that efficient PHCUs could have been over-
represented in our study. Such hypothesis may be
strengthened by the long period of recruitment of
PHCUs and high non-response rate observed. PHCUs
who agreed to participate in the study had to differ
from non-participating PHCUs in terms of involvement
in public health initiatives and efficacy of their execu-
tion. Another limitation may result from the fact that
the method of patient sampling employed by PHCUs
was not universal. It could have an effect on high
response rates; however, it was not feasible to impose
one standard method of sampling on PHCUs. Moreover,
PHCUs were instructed that they could not rely on the
recruitment of volunteers. Furthermore, 41% of all non-

Figure 2 Study population. HCV, hepatitis C virus; PHCU,

primary healthcare unit.

Table 2 Characteristics of study population

Non-responders Responders Invited

N Per cent N Per cent N Per cent

Age (median/IQR, mean, SD) 43.0/(30.4–57.2),

45.1, 0.28

48.5/(35.1–59.4),

48.3, 0.1

48.5/(35.1–59.4),

47.9, 0.1

Gender

Male 1718 48.5 7093 33.87 8811 35.9

Female 1823 51.4 13 846 66.13 15 669 64.0

Age group

<45 1887 53.2 8761 41.8 10 648 43.5

45+ 1654 46.7 12 178 58.1 13 832 56.5

Place of residence

Rural 1541 43.5 9900 47.2 11 441 46.7

City <20 000 414 11.6 4038 19.2 4452 18.1

City 20 000–49 000 434 12.2 2221 10.6 2655 10.8

City 50 000–99 000 196 5.5 811 3.8 1007 4.1

City 100 000–499 000 207 5.8 2693 12.8 2900 11.8

City 500 000 or larger 749 21.1 1276 6.0 2025 8.2

Province

Dolno�slas̨kie 236 6.6 1946 9.2 2182 8.9

Kujawsko-pomorskie 158 4.4 1845 8.8 2003 8.1

Lubelskie 223 6.3 2469 11.7 2692 11.0

Łódzkie 682 19.2 2117 10.1 2799 11.4

Małopolskie 888 25.0 3143 15.0 4031 16.4

Mazowieckie 277 7.8 1980 9.4 2257 9.2

Podkarpackie 431 12.1 1820 8.6 2251 9.2

Podlaskie 256 7.2 2064 9.8 2320 9.4

Pomorskie 216 6.1 1674 7.9 1890 7.7

Zachodniopomorskie 174 4.9 1881 8.9 2055 8.3

Total 3541 100 20 939 100 24 480 100
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responders could not be contacted. Since only a small
proportion of them were due to working or studying in
another city or abroad, we included this group in the
analysis as it may substantially limit the coverage of
public health interventions. Additionally, due to the
small number of PHCUs, we were unable to study the
independent effects of all unit-level factors. Moreover,
we could not investigate other predictors which could be
useful to identify specific groups who respond poorly to
screening programmes. However, we were only allowed
to collect basic information on non-responders available
through the registration database.

In conclusion, our results suggest that individual and
PHCU-related factors may considerably affect response
rates in public health programmes. Actually, some of
them may constitute strong predictors of non-response.
Thus, it is important to identify such factors and address
them in an appropriate manner. Irrespective of the diffi-
culties encountered by PHCUs, it seems to be a very
effective setting for the detection of HCV infections. It
may result from better physician–patient communication
and recognition of local population which ensures inter-
vention targeting. On the other hand, there is evidence
of experience and knowledge deficits in the

Table 3 Factors associated with increased odds of non-response

Univariable analysis

Individual-level factors and RE

of unit model*

Models adjusted for the

individual-level effects

and RE of unit†

OR (95% CI) p Value aOR (95% CI) p Value aOR (95% CI) p Value

Individual-level effects Non-responders (n=3541) Responders (n=20 939)

Gender

Female Ref <0.001 Ref <0.001 –

Male 1.8 (1.7 to 2) 1.9 (1.8 to 2.1)

Age

≥45 Ref <0.001 Ref <0.001 –

<45 1.6 (1.5 to 1.7) 1.5 (1.4 to 1.6)

Place of residence

<500 000 Ref <0.001 Ref <0.001 –

≥500 000 4.1 (3.7 to 4.6) 1.6 (1.4 to 1.8)

PHCU-level effects PHCUs (n=44)

Unit size

<2500 Ref <0.001 – Ref <0.001

2500–9999 4.3 (3.6 to 5.1) 3.6 (2.8 to 4.4)

≥10 000 2.3 (1.9 to 2.8) 2.3 (1.8 to 2.9)

Unit ownership

Public Ref <0.001 – Ref 0.009

Private 1.6 (1.5 to 1.8) 1.2 (1 to 1.3)

Experience in running public health programmes in the past

No Ref 0.101 – Ref 0.005

Yes 0.9 (0.8 to 1) – 0.8 (0.7 to 0.9)

Local promotion programme

No Ref 0.001 Ref <0.001

Yes 1.2 (1.1 to 1.2) – 1.4 (1.3 to 1.6)

Mode of invitation

Passive-active Ref <0.001 – Ref <0.001

Active-very active 0.5 (0.5 to 0.5) 0.6 (0.5 to 0.6)

Number of personnel involved in the project

1–5 Ref 0.751 – Ref <0.001

>5 1 (0.9 to 1.1) 1.4 (1.2 to 1.6)

Working hours devoted to the project (hours/week)

<10 Ref <0.001 – Ref <0.001

≥10 0.7 (0.7 to 0.8) 0.7 (0.7 to 0.8)

Working hours per patient (hour)

<0.5 Ref <0.001 Ref 0.0921

0.5–<1 0.9 (0.8 to 0.97) 0.7 (0.2 to 2.8)

≥1 0.6 (0.5 to 0.7) 0.1 (0.02 to 0.8)

*This model included effects of gender, age, place of residence and the random effect for the unit.
†Each of the aOR for a unit-level covariate corresponds to a separate model with effects of gender, age, place of residence, the random effect
of the unit and a fixed effect of this unit-level covariate.
aOR, adjusted OR; PHCU, primary healthcare unit; RE, random effect.
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management of HCV cases among general practi-
tioners.44 Therefore, special efforts should be under-
taken to expand their competences. Evaluation of
factors associated with increased odds of non-response
in the project revealed several elements that could be
resolved in future public health programmes.

CONCLUSIONS
Based on the results of the ongoing project, we can
present the following conclusions:
1. Individuals living in urban areas, especially young

men, constitute a group for which it is required to
develop better communication strategies. They were
represented to the largest extent in the group of
non-responders.

2. Prior to the implementation of public health pro-
gramme, if possible, PHCU’s capacity to manage new
tasks should be investigated.

3. Having considered the heterogeneity of patients
(age, gender, place of residence) targeted for public
health interventions, an emphasis should be put on
recruitment strategies, tailoring and marketing
messages.
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