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PREFACE

The purpose of this publication is to assist the managers of laboratories 
to make the best use of the resources at their disposal in order to improve 
productivity and reduce backlogs. It brings together existing guidance 
and makes new recommendations for laboratories working in the NHS 
Cervical Screening Programme. It includes examples of proven good 
practice and refers to the latest guidance on ergonomic and health and 
safety issues. In this way, it allows managers to examine the working 
practices in their laboratory and adapt the guidance in this publication 
to their own circumstances.

The new guidance and recommendations to be found in this publication 
are that:

• the recommended mode of rapid screening is the step technique at 
60 seconds

• screeners can undertake cervical screening microscopy for at least 4 
hours in a normal working day; current evidence suggests that this 
can be up to 5 hours in total, provided that the laboratory manager 
operates a system of continuous performance monitoring

• a complete break from microscopy work should be taken after no 
more than 2 hours at the microscope

• this break should be of 20 minutes’ duration and ideally should be 
taken away from the screening room

• it is considered good practice that these time periods should apply 
to a 24-hour period

• the working environment should comply with the ergonomic 
standards recommended by the Medical Devices Agency (MDA).
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1. INTRODUCTION

It is acknowledged by managers and ministers alike that there are prob-
lems with turn round times for cervical smears in many parts of the NHS 
Cervical Screening Programme (NHSCSP). These times often fall outside 
the four-week target for the time between the receipt of slides and the 
issue of reports. This project has sought to examine and address issues 
of organisation, smear throughput, staff scheduling and so on in order to 
assist laboratory managers in the day to day running of their services.

There are a number of factors which influence smear turn round times. 
Various pieces of work, either published or in progress, include guidance 
that is relevant to the operational arrangements in laboratories.

This work includes:

• The Second Survey of Non-medical Laboratory Staff Working within 
the NHSCSP1

• Achievable Standards, Benchmarks for Reporting and Criteria for 
Evaluating Cervical Cytopathology2

• Guidelines for Clinical Practice and Programme Management3

• Minimum Ergonomic Working Standards for Personnel Engaged 
in the Preparation, Scanning and Reporting of Cervical Screening 
Slides4

• Ergonomic Working Standards for Personnel Engaged in the 
Preparation, Scanning and Reporting of Cervical Screening 
Slides5

• Recommended Code of Practice for Laboratories Providing a 
Cytopathology Service.6

In addition, the examination of screener productivity and working patterns 
in a particular laboratory has led to further recommendations.

Ministers suggested that the application of industrial principles might 
be useful in investigating laboratory practice. This report has considered 
such approaches and at the same time, in liaison with clinical directors 
and laboratory managers on the working group, has identified areas of 
good practice.

The following definitions are used throughout this guide and build on and 
develop the definitions in Qualifications and Training for Non-medical 
Staff in the UK Cervical Screening Programme.7

Cervical smear A cervical smear is a sample of cells taken from 
the cervix and transferred to a glass slide.

Primary screening An initial full screen of a conventional cervical 
smear.

1.1 Existing guidance

1.2 Definition of terms
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Full screen A systematic examination of the entire cervical 
smear, ie all the material on the slide using a 
minimum 100× magnification and overlapping 
sweeps.

Rapid screen either A re-examination of all cervical smears 
identified as negative or inadequate at primary 
screening, as part of the quality control process. 
This is also known as rapid review. In rapid 
review, smears are not fully screened.

 or A rapid screen of all smears prior to a full 
primary screen. This is also known as rapid 
prescreening. In rapid prescreening, smears are 
not fully screened.

Double screen The process of carrying out two full screens, the 
second full screen of the cervical smear being 
required by laboratory protocols.

Second screen A second screen is always required if the  
primary screening was carried out by a member 
of staff in training or under supervision.

Checking A second full screen of a cervical smear by 
a checker when the primary screening result 
was abnormal or indeterminate.The checker 
must either report the smear as negative or 
inadequate, or refer it for a final opinion.

Screener A screener is a trained individual who is 
employed to undertake the primary screening, 
double screening and rapid screening of 
cervical smears. A screener may sign out and 
report negative or inadequate smears that 
have undergone primary screening and rapid 
screening. The qualifications required by the 
NHSCSP to work as a cytology screener are 
completion of the training programme for 
trainee cytology screeners and the NHSCSP 
Certificate in Cervical Cytology.

  A biomedical scientist who undertakes the 
same duties as a cytology screener may have 
a wider role in the laboratory both within and 
outside the NHSCSP.

Screening rate The mean number of slides which are primary 
screened per hour by an individual screener or 
group of screeners when all other duties and 
breaks are excluded.

Screening throughput The mean throughput of primary screened 
cervical slides from a laboratory calculated 
over any representative period of time, which 
must be specified and which includes all other 
NHSCSP duties and breaks. Throughput per 
hour is known as the rate per hour.
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Rate per attendance  The mean number of slides primary screened
 hour worked for  per hour by an individual screener or group of 
 the NHSCSP screeners when all other NHSCSP duties are
 included.

Working period The hours of attendance at work in a 24-hour 
day.
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2. EXISTING GUIDANCE AND NEW 
RECOMMENDATIONS

In the course of developing this guidance, a number of different screen-
ing protocols were found to be in operation in laboratories. In some 
instances, the words used to describe the protocols differed from labora-
tory to laboratory, but on closer analysis the protocols themselves were 
the same. The time taken to process a given batch of slides depends on 
the protocol used. The increase in time over that taken using the recom-
mended protocol ranges from 0.8% to 71% (see section 3.3). Any pos-
sible sensitivity and specificity differences between protocols are not 
discussed in this report.

The protocols commonly found were described as:

• all smears are primary screened; all negative and inadequate smears 
are rapid reviewed. All smears considered to be potentially abnormal 
are then checked prior to reporting (the recommended NHSCSP 
protocol)

• primary screening and rapid review of all negative and inadequate 
slides and a full rescreen of suspect slides (the British Society of 
Clinical Cytology (BSCC) protocol)6

• primary screening (sometimes described as ‘full screen’) and rapid 
review of all slides and the partial rescreen of selected slides. In 
this instance, the laboratory would describe this partial rescreen as 
a check

• rapid prescreening and primary screening of all slides and checking 
(not defined) of selected slides

• primary screening and second full screen (double screening) of all 
slides

• primary screening and rapid review of negative and inadequate slides 
and two full rescreens of suspect slides

• primary screening and second full screen of suspect slides and rapid 
review of negative slides.

Current recommendations for screening protocols and screening practice 
are summarised in Table 1.

The taking of smears outside the three or five yearly interval and the 
taking of additional smears will increase the workload of the laboratory. 
Therefore, it is important to ensure that such additional work is kept to 
the necessary minimum commensurate with the needs of the women and 
national screening protocols.

The recommendations for screening frequency are shown in Table 2.

2.1 Screening protocols

2.2 Screening frequency
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Table 1 Recommendations for screening protocols

Protocol or practice Guidance Source(s)

Screening protocol The recommended protocol is:

All smears are primary screened; all negative and inadequate smears are rapid 
reviewed. All smears considered to be potentially abnormal are then checked 
prior to reporting

Reference 2

Efficiency of rapid screening The recommended mode of rapid screening is the step technique at 60 seconds

The rapid screening workload for an individual screener should be limited to a 
maximum of 50 slides in any working day

Reference 8

Rapid review of all smears initially reported as non-positive (ie negative or 
inadequate) is a more effective and a more cost-effective quality control measure 
than full rescreening of a 10% random sample

Reference 9

Selective double screening There is no evidence to demonstrate that selective double screening is any more 
effective in preventing false negatives than rapid review

Reference 2

(With reference to selected rescreening) ‘as no significant difference is detected 
when re-screening selected “high risk” patients, the need to continue this practice 
is questioned’

Reference 10

Table 2 Recommendations for screening frequency

Protocol or practice Guidance Source(s)

Screening interval In practice, the screening interval between screening smears in the UK is 
approximately four years; it is strongly recommended that the recall invitations 
be issued no sooner than three years and no later than four and half years after a 
previous routine negative smear

Reference 3

Unscheduled smear taking Opportunistic screening and taking smears from women under the age of 20 can 
increase workload by 6.7% and 3.6% respectively

Reference 11

Additional smears within 
the screening interval

Provided the woman is in the age group to be screened and has had a smear 
within the previous three to five years, additional smears are not justified in any 
of the following situations:

• on taking or starting to take an oral contraceptive

• on the insertion of an intrauterine contraceptive device (IUCD)

• on taking or starting to take hormone replacement therapy (HRT)

• in association with pregnancy – neither antenatally nor postnatally, nor after 
termination

• in women with genital warts

• in women with vaginal discharge

• in women with infection

• in women who have had multiple sexual partners

• in women who are heavy cigarette smokers

Annual screening is not therefore recommended at present beyond the initial five 
years of negative follow-up of previous abnormalities

Reference 12
See also 
reference 13

Reference 3

Screening interval after 
treatment

Studies are taking place to determine whether annual screening is more effective 
in preventing invasive cervical cancer in women treated for high grade CIN and 
CGIN than screening three yearly after five years of negative follow-up

National 
colposcopy QA 
group

After treatment of CIN2 and CIN3, smears should be repeated annually for five 
years before the woman is returned to normal recall. Two smears should be taken 
in the first year

Reference 2
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In the same way that additional smears increase workload, so does the 
practice of using more than one slide per smear. One slide per woman 
per test is routine for the NHSCSP and it should rarely be necessary to 
submit two slides.

The mean percentage of smears that present as dual samples (two slides) 
is 3.2%, the range is 0.13%–12.6% (based on an ad hoc survey of labo-
ratories in one region).

Samples should usually be taken using the extended tip spatula. Cervex 
type samplers are acceptable and are equivalent to extended tip spat-
ulas.

If a smear taker is using an endocervical brush, it should only be used in 
conjunction with a spatula and should only be considered:12

• where there is difficulty in inserting the spatula into the external 
os

• when a woman is being followed up for previous borderline nuclear 
changes in endocervical cells

• for follow-up of a previously treated endocervical glandular 
abnormality (usually CGIN when the woman has not had a 
hysterectomy or radiotherapy) when the previous smear was judged 
inadequate because of the absence of endocervical cells (ie when an 
endocervical abnormality is being followed up).

In 1997, the BSCC recognised the problem for cytology screeners of 
maintaining performance over a period of time.6 It described the need for 
vigilance as ‘a state of readiness to detect and respond to certain specific 
small changes occurring at random intervals’ and went on to say that the 
laboratory day should be organised such that a decrease in this vigilance 
(vigilance decrement) is minimised.

Ongoing experimental studies14,15 of cervical cytology microscopy have 
confirmed that extended daily time at the microscope can result in a 
decrease of visual competence and an increase in fatigue and discomfort 
on the part of the screener. These latest studies have shown that:

• screening is an intensive visual task that produces self reports of 
fatigue in both visual and other muscle groups; these reports increase 
with overall time spent screening

• regular breaks can positively affect subsequent self reports of 
fatigue

• the rate of screening slides decreases with time on task, although 
breaks can affect this positively.

Further evidence16 suggests that ‘If, as seems likely, fatigue, low arousal 
and divided attention are major causes of false negative cytology, then it 

2.3 Number of slides

2.3.1 Slides per smear

2.3.2 Smear taking

2.4 Working period

2.4.1 Introduction
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is perhaps remiss of our profession not to specifically address these. We 
should investigate whether the task of screening can be better structured 
to maintain sufficient arousal in on-task mental activity. Meanwhile, 
individual screeners can better structure their own work, such as taking 
breaks including physical activity, setting up the workstation so you have 
to reach for things, adding complexity to the task, e.g. by recording com-
ments, and can choose appropriate secondary arousal activities … .’

In order to create a safe working period and to optimise the performance 
of cytology screeners, current evidence from the relevant studies indi-
cates that working arrangements and hours of work should take account 
of the following:

• screeners can be safely and effectively utilised on cervical cytology 
microscopy for 4 hours in a normal working day. Current evidence 
suggests that this can be up to 5 hours in total, provided that the 
laboratory manager operates a system of continuous performance 
monitoring

• the working day should be organised such that a break in continuous 
screening should be of at least 20 minutes’ duration and ideally should 
be taken away from the screening room

• this break should be taken after no more than 2 hours at the 
microscope

• regular micro-breaks of several seconds should be taken every 10–15 
minutes

• the other duties required of screeners can act as breaks from 
microscopy (see below).

Non-microscope duties both within and outside the screening programme 
may account for additional hours worked per day.

A review of staffing and working practices in one laboratory suggests 
that a working day of 5–6 hours would allow for up to 4 hours of primary 
screening, rapid screening, natural breaks and other duties to be carried 
out (see section 3.1).

Based on the available evidence that fatigue and discomfort increase over 
time, it is considered good practice that the above time periods should 
apply to a 24-hour period.

Managers must be vigilant in their application of these working arrange-
ments and in the monitoring of individual and laboratory performance. 
Managers should also be alert to the ergonomic aspects of microscopy 
work and to screener self reports of fatigue.

The Health and Safety (Display Screen Equipment) Regulations (1992)17 
came into force in the UK on 1 January 1993. Although relating to work 
at a visual display unit (VDU), these regulations are pertinent to work 
in screening laboratories.

2.4.2 Hours of work

2.4.3 Health and safety 
regulations
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Although they do not specifically state a maximum number of hours of 
work nor the exact nature and timing of breaks, the regulations do include 
important guidance on breaks and the organisation of work:

• breaks should be taken before the onset of fatigue
• breaks (or changes of activity) should be included in working time
• breaks, where possible, should be taken away from the screen
• informal breaks (ie doing other work tasks) can be more effective in 

relieving visual fatigue than formal rests
• short, frequent breaks are more satisfactory than longer occasional 

ones.

Breaks can be described in a number of ways and a useful classification 
is: 4

• micro-breaks of about 15 seconds every 10–15 minutes
• mini-breaks of 1–2 minutes approximately every 30 minutes
• maxi-breaks of 15–20 minutes every 2 hours.

The other duties required of screeners can be incorporated into the 
working period so that they act as breaks from microscopy. In practice, 
most laboratories adopt working patterns that introduce non-microscope 
activities into the working period for screening.

The organisation of working patterns within the laboratory must vary 
the duties of screeners and adhere to the recommended breaks in all 
their forms.

Further information on breaks can be found in Appendix 1.

‘Scanning of slides for the identification of precancerous changes of 
the uterine cervix is amongst the most difficult of diagnostic tasks as 
it requires the continual undivided attention of the screener. The task 
becomes even more difficult if the screener is fatigued or distracted 
giving rise to the consequent risk of errors.’

This quote is from the Medical Devices Agency report MDA/97/31.4 
The work was commissioned and facilitated by the NHSCSP and is 
currently being updated and will be published as Medical Devices 
Agency standards document 02104.5 It contains standards which must 
be adhered to in order to meet minimum requirements and those which 
it is recommended should be adhered to in order to establish an efficient 
and effective working environment. The working environment should 
therefore comply with MDA 02104, the relevant sections of which are 
shown in Table 3.

2.5 Ergonomic standards
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We know that the rate of working of screeners varies hour by hour, 
screener by screener and slide by slide. This variation is to be expected as 
the complexity of the slides being examined varies and the performance 
of the screener changes over time. The other duties expected of screeners 
will also determine how many slides are screened over a given period as 
will the recommendation requiring that screeners examine a minimum 
of 3000 slides per annum for skill maintenance.

This section brings together up to date information regarding the number 
of slides processed by screeners. It provides for managers of laboratories 
rates of working that are clearly defined, that have been derived from a 
range of studies and have been proven in practice.

Before recommending rates of working that would be of use to manag-
ers of laboratories, it is important to differentiate between two different 
rates and to define them:

1. The mean time that a screener takes to primary screen a slide, ie 
the time examining the slide down the microscope. We define the 
screening rate as the rate at which slides are primary screened when 
all other duties and breaks are excluded.

The BSCC’s recommendation of eight slides per hour is a 
reasonable expectation for this rate.6

2. The rate of working expressed as the number of slides per hour at 
work for the NHSCSP. We define the rate per attendance hour as 
the rate for primary screening when all other duties and breaks are 
included.

There are two sources of evidence for the rate per attendance 
hour: the laboratory workforce survey1 and a case study based on 
the actual findings of a laboratory.

2.6 Rates of working

2.6.1 Introduction

Table 3 Aspects of screening work in MDA 02104

Aspect of screening work Section(s) in MDA 02104 Appendix in MDA 02104

Posture 2 17.2

Screening workstation furniture 6.1, 6.2 and 6.3 17.3

Screening work microscope 6.4 17.4

Screening workstation computer 2.1.2 and 7.4

Environmental conditions 8.1, 8.2, 8.3 and 8.4

Lighting 8.6

Noise 8.7

Flooring 9

Hygiene facilities 10

Waste facilities 11

Protective equipment 12

Storage 13

Relaxation facilities 14

2.6.2 Defining the terms
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From the workforce survey, it is possible to calculate for each 
laboratory the mean number of slides that are primary screened 
per hour allocated to the NHSCSP. The range is large, but when 
obvious outliers are excluded and the data aggregated on a regional 
basis the range becomes 4.55–5.62 slides per attendance hour, with 
a mean of 5.16 slides per hour. This suggests that a figure of five 
slides per attendance hour would be useful in terms of managing a 
laboratory.

Section 3.1 describes the findings of a particular laboratory with 
regard to the rate per attendance hour. The laboratory found that 
five primary screens per screener attendance hour were achieved 
on a consistent basis as a measure of screening throughput for the 
laboratory as a whole.

In addition, a recent Italian study18 concluded that ‘a reasonable 
cytoscreener workload would range from six slides per hour to four 
slides per hour.’ The authors conclude ‘that professional attention 
must be given to determine appropriate workloads in order to 
minimise suboptimal performance and improve the cost effectiveness 
of laboratory activities.’

These results lead to the recommendations on screener output shown 
in Table 4.

Laboratory managers and quality assurance (QA) directors may find it 
useful to look at variations in screening rates between laboratories as a 
basis for questioning the practices and organisation of some laboratories, 
for example:

• why does one laboratory process more or fewer slides than 
another?

• are there elements of good practice that can be used elsewhere?
• are there elements of bad or outdated practice that should be 

changed?

The workforce survey1 shows no statistically significant link between 
the size of the laboratory, as measured by the number of slides primary 
screened per annum, and the rate of slides screened per attendance 
hour.

Table 4 Recommendations for rates of working

Protocol or practice Guidance Source

Slides screened per attendance hour for 
the NHSCSP

Five slides per hour This publication 

Primary screening rate Eight slides per hour Reference 6

Minimum number of slides per annum A reasonable minimum target for skill maintenance would be 
3000 slides per annum

Reference 19

The number of screening programme slides processed/reviewed 
annually by each individual screener, whether part time or not, 
must be greater than 3000 slides

Reference 20
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It is recognised that other duties are required of screeners. These include 
quality assurance and quality control procedures and duties such as receipt 
of specimens, slide preparation and data entry.7

Other tasks may include, for example, the validation of reports, review 
of cases sent for checking and weekly slide meetings. Allowance 
should also be made for time spent assisting trainees and attending 
update courses. Planning of working time for staff should also take into 
account other occasional interruptions in the working day, such as fire 
practices. Essential natural breaks should not be forgotten: the recom-
mended personal allowance is 7% for female employees and 4% for 
male employees (Introduction to Work Study 21 and other publications 
on work measurement).

Allowance must be made for absences for annual leave and sick leave 
in any calculation of staffing levels and working periods. Estimates are 
shown in Table 5.

2.7 Non-microscope duties

Table 5 Estimates of allowances for absences

Absence Estimates Comment

Holidays 20 days on commencement of 
employment, rising to 23 days after five 
years and 25 days after ten years

Dependent upon grade and length of 
service

Bank holidays 8–10 days per annum Dependent on local policy

Sickness 9 days per annum Based on an actual sickness rate of 3.39% 
for one large NHS Trust

Total expected absences 37–44 days per annum

2.8 Allowances for leave

From this we can expect a working year to be:

365 days – 104 weekend days = 261 gross available days – 37 to 44 

days absent = 224 to 217 net available days

For calculation purposes in this report, this is rounded to 220 days or 
44 weeks.
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The recommended screening protocol is that all smears are primary 
screened. All negative and inadequate smears are rapid reviewed and, of 
these, all smears considered to be potentially abnormal are then checked 
prior to reporting.

There is no evidence that selective double screening is any more effective 
in preventing false negatives than rapid review. Therefore, the practice 
of selective double screening cannot be recommended.

The recommended mode of rapid screening is the step technique at 60 
seconds.

The rapid screening workload for an individual screener should be limited 
to a maximum of 50 slides in any working day.

Rapid review of all smears initially reported as non-positive (ie nega-
tive or inadequate) is a more effective and a more cost-effective quality 
control measure than full rescreening of a 10% random sample.

In rapid screening, smears should not be fully screened.

It is recommended that the recall invitations be issued no sooner than 
three years and no later than four and a half years after a previous routine 
negative smear.

At present, annual screening is not recommended beyond the initial five 
years’ negative follow-up of previous abnormalities.

Number of slides
One slide per woman per test is normal, and it should rarely be necessary 
to use two slides if a single sampling device is used.

Method of smear taking
Samples should usually be taken using the extended tip spatula. Cervex 
type samplers are acceptable and are equivalent to extended tip spatulas. 
An endocervical brush should only be used in specific circumstances, 
and then only in conjunction with a spatula.

The recommended screening rate at which slides are primary screened 
when all other duties and breaks are excluded is eight slides per hour.

The recommended screening rate per attendance hour (the rate at which 
slides are primary screened per attendance hour for the NHSCSP when all 
other duties and breaks are included) is a mean of five slides per hour.

The number of screening programme slides processed or reviewed annu-
ally by each individual primary screener, whether part time or not, must 
be greater than 3000 slides for skill maintenance.

2.9.2 Frequency of screening 
and screening intervals

2.9.3 Workload

2.9.4 Rates of working and 
screener output

2.9 Summary

2.9.1 Screening protocol
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The working period is the hours of attendance at work in a 24-hour 
day.

Screeners can be safely and effectively utilised on cervical cytology 
microscopy for 4 hours in a normal working day. Current evidence sug-
gests that this can be up to 5 hours in total, provided that the laboratory 
manager operates a system of continuous performance monitoring.

A break in continuous screening of at least 20 minutes should be taken 
after no more than 2 hours at the microscope and ideally should be taken 
away from the screening room.

Duties both inside and outside the screening programme may account 
for additional hours worked per day.

Allowance must be made for annual and sick leave in any calculation of 
staffing levels and working periods.

Activities should be planned to allow breaks from microscopy. These 
breaks can take a number of forms and other duties can constitute a 
break.

A number of non-microscope activities are essential to the screening 
process and allowances should be made for these.

The working environment should comply with the standards contained 
in MDA 02104.

2.9.5 Working period

2.9.6 Working year and 
allowances for leave

2.9.7 Breaks and non-
microscope duties

2.9.8 Ergonomic standards
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3. APPLYING THE GUIDANCE

This study describes the methods used by one laboratory to determine 
the number of screeners required to undertake a given screening work-
load.

The unplanned loss of a significant number of screeners over a short 
period of time necessitated an urgent review of staffing. The aims of the 
review were:

• to produce a rational, efficient and acceptable staffing plan
• to develop a robust system of costing to support bids to ensure a 

suitable staff establishment.

It was recognised that a laboratory undertaking cervical cytology screen-
ing within the NHSCSP is a complex organisation. There are many tasks 
to be undertaken. Some of these can be observed and measured. Others 
are difficult to quantify and can only be estimated. It was decided to ana-
lyse staffing based upon primary screening and the tasks closely related 
to it. The number of supervisory staff is mainly related to the number of 
screeners and the number of trainees within the laboratory. The study 
therefore concentrated on determining the number of screeners required 
for the primary screening of cervical smears and how best they should 
be deployed. The rationale for this approach was based on the fact that, 
although all of the other tasks required of a screener are carried out 
(internal and external quality assessment schemes, educational activi-
ties and the regular routine laboratory tasks), the laboratory achieves the 
standards set by the NHSCSP within acceptable ranges.

It is common practice in the NHSCSP for screeners to undertake vari-
ous other duties in addition to primary screening. These include regular 
routine tasks such as slide preparation, computer data entry and slide 
filing. In the laboratory in question, screeners undertake rapid review. 
They are also required to participate in external quality assessment (EQA) 
exercises and continuous professional development (CPD). An analysis 
of the time spent on all of the activities undertaken by this group of staff 
would have been difficult and of dubious value.

It was decided, therefore, to base the study on data which could be 
measured easily, namely the average number of primary screened smears 
passing through the laboratory per unit of time. An achievable and sus-
tainable figure for the productivity of an individual screener could be 
derived from this.

Individual screeners work at different rates, and screening rates of an 
individual screener vary from day to day. Observations in this laboratory 
showed that, despite these variations, there was a consistent relationship 
between the laboratory throughput of primary smears per week and the 
number of hours of primary screening undertaken during that time.

3.1 Laboratory staffing 
study and working 
patterns in a 5.5-hour 
period

3.1.1 Background

3.1.2 Scope of the review

3.1.3 Rates of working
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The laboratory in question consistently achieved a rate of five primary 
screened slides per attendance hour allocated to the NHSCSP. In this 
laboratory, screeners have time allocated for primary screening each 
working day. Most, but not all, of that time is spent on primary screen-
ing. Some time is spent on other tasks. The proportions vary from day to 
day and from screener to screener. The rate of primary screening slides 
by screeners while they are actually sitting at the microscope is usually 
higher than five smears per hour but varies considerably. The average 
laboratory throughput of five primary screens per screener hour varies 
only slightly.

The staffing plan for screeners had to recognise other factors or constraints 
and was based on the following:

1. the average primary screening rate per screener attendance hour for 
the laboratory

2. the number of screening hours allowed per day
3. the required minimum number of primary screened slides per screener 

per year, as required by the NHSCSP for skill maintenance
4. the number of smears received by the laboratory per year
5. the average number of weeks worked per screener per year in this 

laboratory.

New members of staff have been employed on a working pattern in 
which 4 hours of the working period is allocated to primary screening. 
Most, but not all, of this time is spent on primary screening. The screener 
also undertakes other regular duties. Occasionally, no screening is per-
formed during this period. Activities such as EQA and training sessions 
are undertaken instead.

The daily working pattern includes time when the screener undertakes 
rapid review. Screeners usually review a similar number of slides, but 
not the same slides, during this period as they would primary screen in 
4 hours. This ensures a smooth workflow through the laboratory. The 
basic daily working period for new staff is 5 hours, to which a further 
half-hour is added to accommodate rest breaks. Existing members of 
staff are gradually moving to this 5.5-hour daily working pattern. The 
laboratory has found this to be an efficient pattern of work.

This approach enabled the laboratory to develop an understandable and 
evidence based staffing plan, and to have factual and productive discus-
sions on resource issues. The daily working pattern allows for a sufficient 
degree of flexibility so that working arrangements can be tailored to the 
requirements of individual screeners. It is appreciated that this pattern 
may not be universally applicable because not all laboratories will follow 
this pattern of primary screening and rapid rescreening.

The calculation of the laboratory staffing requirements for cytology 
screening for this laboratory is therefore:

3.1.4 Staffing plan

3.1.5 Working period
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5 hours in attendance for the NHSCSP at five slides per attendance 

hour

Output per screener per day = 25 slides

Number of screening days per annum = Number of days worked 

per week × number of weeks worked per annum = 5 × 44 = 220

Maximum number of slides screened per screener per 

year = 25 × 220 = 5500

Minimum number of screeners required = Laboratory annual 

workload/5500

Maximum number of screeners allowed = Laboratory annual 

workload/3000*

*The minimum number of slides per screener per annum for skill maintenance.
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3.1.6 An illustration of the 
working patterns in the 
5.5-hour period

From/to Monday Tuesday Wednesday Thursday Friday

08.00

Primary screen

Preparation
Primary screen

Preparation

Booking out08.15
Primary screen

08.30

Primary screen

08.45 Booking out

Booking out

Primary screen

09.00

Primary screen

09.15

09.30 Preparation and 
histories

Primary screen

09.45

10.00
Primary screen

10.15

10.30
Break Break Break

10.45
Break

Break

11.00

Primary screen

Primary screen

Case review

Primary screen

11.15

Primary screen11.30 Queries 

11.45 Booking out

12.00

Rapid review

Case review Preparation

12.15
Rapid review

Rapid review

Preparation12.30

12.45 Case review

Rapid review13.00 Preparation and 
histories Booking out Rapid review

13.15

13.30 End End End End End

Figure 1 An illustration of the working patterns in the 5.5-hour period.

Please refer to Figure 1. Microscopy activities are shown in shaded cells 
and other activities are shown in open cells. In this example, the activity 
‘case review’ is not a microscope activity.

It should be noted that many laboratories prefer to undertake rapid screen-
ing activity at the start of the working day.
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Activity Guidance Monday Tuesday Wednesday Thursday Friday Week

Number of slides 
primary screened 32 27 28 27 27 141

Hours spent 
primary screening 3.00 2.50 2.25 2.50 3.25 13.50

Primary screening 
rate

Eight slides per 
hour is a reasonable 

expectation for this rate
10.67 10.80 12.44 10.80 8.31 10.44

Rate per 
attendance 

hour (NHSCSP 
hours = 5.5 
per day)

A mean rate is five 
slides per hour 5.82 4.91 5.09 4.91 4.91 5.13

Total hours of 
microscopy

Must be no more than 
4 hours per day 4.00 3.00 3.00 3.75 3.75

Maximum hours of 
microscopy without 
break or change of 

duties

No more than 2 hours 
should be spent at the 
microscope without a 

break

2.00 2.00 1.50 1.25 2.00

Length of break 
(minutes)

A break of at least 20 
minutes should be 
taken after no more 
than 2 hours at the 

microscope

30 30 30 30 15

Figure 2 A comparison of activities with the guidance.

The analysis in Figure 2 compares the activities described above with 
the guidance in this report. It can be seen that, apart from the short break 
on Friday, it conforms in every respect.

3.1.7 A comparison of 
activities with the 
guidance
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The models below show the staff hours required to primary screen and 
rescreen a given laboratory workload depending on the protocol used.

For the purposes of comparison, the assumptions shown below are used. 
It is accepted that these will vary from laboratory to laboratory. The 
number of slides referred for checking will vary between individual 
screeners and between laboratories. It is recognised that in practice this 
may be in excess of the figure used as an example of equivocal slides in 
the following protocols.

The assumptions used in the models are:

• Workload = 100 slides per day (equating to a workload of 22 000 
slides over a working year of 220 days)

of which

83% are negative*

17% are non-negative*

of which

 9% are inadequate*
 8% are abnormal*

Although 5% of the workload is carried out by trainees† the effect 
of this will be constant throughout all protocols and is therefore 
excluded from the calculations in each case

• Time to screen

Primary screen = five slides per hour (12 minutes per slide)

Rapid rescreening (rapid review and rapid prescreening) = 41.4 

slides per hour (1.45 minutes per slide)‡

Checking = five slides per hour (12 minutes per slide), assuming 

that the check is a second full screen

• Further assumptions are made within the models where necessary

The different protocols found to be in use in the NHSCSP are described 
below.

*Taken from Cervical Screening Programme 1998–99, Table 10.22 Local performance 
may vary from these means.

†Survey of non-medical staff within the NHSCSP.1

‡Taken from a work study survey.23

3.2 Workload implications 
of different screening 
protocols
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Protocol 1 The recommended protocol

All smears are primary screened; all negative and inadequate smears are rapid reviewed, and of these all deemed suspect 
are then checked.

Throughput of 100 slides

For every 100 slides Slides × Minutes per slide = Total minutes

100 are primary screened 100  12.00  1200.00

Of these, 83 (83%) are negative and will go to rapid review 83  1.45  120.35
and nine (9%) are inadequate and will go to rapid review 9  1.45  13.05

The remaining eight (8%)  are abnormal and will be rescreened 8  12.00  96.00
and passed to a pathologist for reporting

After rapid review, 1%* of total slides show a discrepancy  1  12.00  12.00
between the review and the primary screen and therefore 
require a further full screen

Furthermore, 2%* of the slides at primary screening will  2  12.00  24.00
be equivocal and therefore require a further full screen by 
a checker (2% of 92 slides = 1.84 slides) (say two slides)

  Total staff minutes = 1465.40

  Total staff hours = 24.42

*These assumptions are based on experience in one laboratory.
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Protocol 2 Rapid review of all slides

Primary screening (sometimes described as ‘full screen’) and rapid review of all slides and the partial rescreen 
of selected slides. In this instance, the laboratory would describe this partial rescreen as a check. This protocol 
shows a 0.8% increase in time for 100 slides above that of the recommended protocol.

Throughput of 100 slides

For every 100 slides Slides × Minutes per slide = Total minutes

100 are primary screened 100  12.00  1200.00

100 are rapid reviewed 100  1.45  145.00

Of these, eight (8%) are abnormal and will be rescreened  8  12.00  96.00
(checked) and passed to a pathologist for reporting

After rapid review, 1%* of total slides show a discrepancy  1  12.00  12.00
between the review and the primary screen and therefore 
require a further full screen

Furthermore, 2%* of the slides at primary screening will  2  12.00  24.00
be equivocal and therefore require a further full screen by 
a checker (2% of 92 slides = 1.84 slides) (say two slides)

  Total staff minutes = 1477.00

  Total staff hours = 24.62

Percentage increase on recommended protocol = 0.8%

*These assumptions are based on experience in one laboratory.
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Protocol 3 Rapid prescreening

Rapid prescreening and primary screening of all slides and checking (not defined) of selected slides. A 0.8% 
increase in time for 100 slides is shown.

Throughput of 100 slides

For every 100 slides Slides × Minutes per slide = Total minutes

100 are rapid prescreened 100  1.45  145.00

100 will be primary screened 100  12.00  1200.00

Of which, 92 (92%) are negative and therefore require no  1  12.00  12.00
further screening and one (1%) shows a discrepancy between 
the prescreen and the full screen and will require a further 
full screen

Of these, eight (8%) are abnormal and will be rescreened  8  12.00  96.00
(checked) and passed to a pathologist for reporting

Furthermore, 2%* of the slides at primary screening will be  2  12.00  24.00
equivocal and therefore require a further full screen by a 
checker (2% of 92 slides = 1.84 slides) (say two slides)

  Total staff minutes = 1477.00

  Total staff hours = 24.62

Percentage increase on recommended protocol = 0.8%

*This assumption is based on experience in one laboratory.
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Protocol 4 Double screening

Primary screening of all slides and second full screen (double screening) of all slides. An increase in time of 
71.2% is shown for 100 slides.

Throughput of 100 slides

For every 100 slides Slides × Minutes per slide = Total minutes

100 are primary screened 100  12.00  1200.00

100 are given second primary (full) screen 100  12.00  1200.00

One (1%*) shows a discrepancy between the first and second  1  12.00  12.00
full screen and requires a further full screen

Of these, eight (8%) are abnormal and will be rescreened  8  12.00  96.00
(checked) and passed to a pathologist for reporting

  Total staff minutes = 2508.00

  Total staff hours = 41.80

Percentage increase on recommended protocol = 71.2%

*This assumption is based on experience in one laboratory.
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Protocol 5 Second full screen of suspect and inadequate slides

Primary screening of all slides, rapid review of negative slides and second full screen of suspect and inadequate 
slides. A 6.5% increase in time for 100 slides is shown.

Throughput of 100 slides

For every 100 slides Slides × Minutes per slide = Total minutes

100 are primary screened 100  12.00  1200.00

Eighty-three negative slides (83%) are rapid reviewed 83  1.45  120.35

Seventeen inadequate and abnormal slides (17%) are  17  12.00  204.00
rescreened (checked) and passed to a pathologist for reporting

After rapid review, one slide (1%*) shows a discrepancy  1  12.00  12.00
between the review and the primary screen and therefore 
require a further full screen

Furthermore, 2%* of the slides at primary screening will be  2  12.00  24.00
equivocal and therefore require a further full screen by a 
checker (2% of 92 slides = 1.84 slides) (say two slides)

  Total staff minutes = 1560.35

  Total staff hours = 26.00

Percentage increase on recommended protocol = 6.5%

*These assumptions are based on experience in one laboratory.



Laboratory Organisation

NHSCSP January 2003                                     24 NHSCSP January 2003                                     25

Laboratory Organisation

APPENDIX 1: FURTHER INFORMATION 
ON BREAKS

The following are taken from a number of sources and provide additional 
information about breaks in working activity.

A worker is entitled to an uninterrupted break of 20 minutes when daily 
working time is more than 6 hours. It should be a break in working time 
and should not be taken either at the start or end of a working day.

Work breaks are essential in order to ensure that a screener’s mental, 
visual and physical ability are not affected significantly by the duration 
of time spent on that task. If work breaks are not taken regularly and 
screeners continue to work, they will gradually become fatigued, both 
mentally and physically. Muscular and visual discomfort will develop 
and concentration may lapse.

Short breaks must be built into the work pattern to prevent this visual 
strain, fatigue and muscular discomfort. These breaks do not necessar-
ily need to be taken as a complete break from work but can be taken as 
changes in duties.

Breaks can be in three forms: a complete rest from work, a change in 
work task and a ‘micro’ break.

• Complete break from work – cessation of work, such as for coffee 
breaks, enables the screener to take a complete break from imposed 
activities. It is an opportunity to relax both mentally and physically 
and to move around, so dispelling any muscular tension in the 
body.

• Changes in task – changes in task require the screener to keep 
working but also to change their position or posture, so relaxing 
and stretching muscles. These breaks are intended to incorporate a 
change in the intensity of concentration required for the work task 
and to give the screener some change of visual focus.

• Micro-breaks – micro-breaks are when the screener shifts their 
position or posture briefly. This constitutes small but important 
changes in work posture that relax and stretch the muscles and give 
the screener time to rest before continuing work. These can be taken 
at the workplace and do not necessarily disrupt the screener’s flow 
of work. Screeners should be encouraged to take these micro-breaks 
approximately every 15 minutes.

Examples of micro-breaks are:

• rotating the neck to help to ease the neck muscles
• looking away from work to relax the eyes
• arching the back to help stretch the back muscles and adjust the 

posture, which may have slumped into the chair
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• shrugging the shoulders to help release any tension building up in 
the neck and shoulders

• relaxing the arms to the side and letting the shoulders fall to release 
any tension

• stretching the legs out to relax the muscles
• stretching the arms to release tension in the arms, neck, shoulders 

and back
• closing the eyes or looking at a distant object for a few seconds will 

help if eyes feel tired.
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