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3	 DATA COLLECTION METHODS

3.1	 Data Items
The forms used for data collection are listed below. Every field in each form should be 
completed for every eligible patient. 

Patient details form

Infection form

a. Criteria form

b. Microbiology form

Surgery form

Antibiotics form

Invasive devices form

A full description of each data item is given in Appendix B. 

−

−

−

−

−
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3.2	 Data Collection Protocol
Data is collected using a bespoke software system on a tablet PC. See Appendix A.

The data collector enters the data onto the database using the following standard procedure 
and the instructions given for each form.  

3.2.1	 Standard Operating Procedure for Data Collection
Upon entering the ward, the data collector should obtain;

A list of patients currently occupying beds on the ward

A list of patients that should be excluded from surveillance

A list of patients likely to be discharged before the end of the ward survey

The number of empty beds

Information on the specialty of the ward

The number of trained staff, untrained staff, agency staff and student nurses working on 
the shift at the present time.

For each patient, the data collector should obtain;

Current nursing notes

Current medical notes

Temperature charts

Drug charts

Previous years medical notes

The ward name, health board, hospital and specialty should be recorded using the Add a new 
ward form.

The beds occupied with inpatients and ineligible patients, unoccupied beds, total available beds 
and staffing numbers should be recorded using the Ward Census form. 

To complete the Patient Details form, the data collector should use the current nursing and 
medical notes. 

To complete the Infection form, the data collector should use the current nursing and medical 
notes, temperature charts and laboratory results to determine whether the patient has 
developed an HAI. On diagnosis of an HAI, details of the infection type and criteria (including 
relevant microbiology results) should be recorded carefully using signs and symptoms identified 
in the notes.

To complete the Antibiotic form, the data collector should use the patient’s drug charts. 
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To complete the Surgery form, the data collector should use the previous year’s medical notes to 
determine whether the patient has had surgery with and without implants in the preceding year.

To complete the Invasive Devices form, the data collector should use nursing and medical 
notes and, if necessary, liaise with staff or observe the patient to determine the presence of 
invasive devices. 

On completion of the survey, the data grid should be checked to ensure all forms have been 
completed.

‘Beds occupied by inpatients at time of census’ should be adjusted in the Ward Schedule to 
adjust for patients that were discharged before being surveyed or could not be surveyed for 
other reasons.

Notes
Once a survey has started on a ward, it should be continued until completion.

Patients likely to be discharged before the end of the ward survey should be surveyed first.

Unless otherwise advised, it is best to take only one or two sets of case notes at a time. 
Medical and nursing staff often require quick access to the notes.

It may be possible to complete the required data without the medical notes. An example of 
this would be when the patient has been an inpatient for less then 48hours and cannot be 
diagnosed with an HAI. 

Before arriving to survey certain wards, e.g. ICU, infectious disease wards, psychiatric wards, it 
is advisable to try to prearrange a time for the survey and to determine the infection control 
and safety procedures the charge nurse would like followed.

Wards with an outbreak of infectious disease should not be surveyed. HPS currently carry 
out incidence surveillance to monitor outbreaks and measurement of the prevalence of HAI 
in such wards would not accurately reflect the situation within the hospital.

3.2.2	 Instructions for Completion of Patient Details Form

Introduction 
To be completed for all eligible patients occupying beds within the ward on day of survey. 
Patients to be surveyed are those that are present on the ward at the time the data collector 
begins the survey. 

Summary of content 
Admission, specialty for patients care, date of birth, gender, transferred from, planned or 
unplanned.

Notes for Completion 
If a patient is admitted to the ward after the survey begins they will not be included as prevalence 
is a snapshot in time.  For the same reason, if a patient is discharged during the survey no 
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attempt will be made to follow up their notes after discharge.  Nursing staff on the ward 
can identify lodgers or boarders.  Patient ID number can be patient hospital number or CHI 
number. The admission type can be obtained from admission documentation. If the COPPISH 
code is available, the code for unplanned is admission is 8. Women admitted to give birth or for 
elective section should be recorded as unplanned. The comments box can be used to record 
any additional notes or comments regarding the patient.  

3.2.3	 Instructions for Completion of Infection Form

Introduction
This form is completed for all patients and indicates whether the patient has an infection 
meeting one of the CDC criteria listed in Appendix C or is currently on treatment for an HAI 
and is still exhibiting one or more signs or symptoms. 

Each patient’s records (case notes, drug charts, temperature charts and nursing records) 
should be reviewed to determine whether an HAI is present. Clinical ward staff should be 
consulted and examination of patients by suitably qualified local ward staff undertaken if 
necessary. In some situations it may be necessary for the data collector to make limited 
enquiries from the patient in order to clarify the medical notes and prior permission should 
be obtained from local staff.

The diagnosis of HAI should be based on the signs and symptoms exhibited by the patient and 
these should be recorded by CDC criteria in the infection form. The decision should be based on 
these signs and symptoms rather than the fact that the patient is receiving treatment. 

For patients that are not showing any CDC signs and symptoms of HAI and are not receiving 
antibiotics on the day of the survey, it is only necessary to review the previous seven days 
notes. For patients that are showing CDC signs and symptoms of HAI, it may be necessary to 
review much further back to determine the onset of the first sign of infection to ensure they 
meet the healthcare associated definition.

Definitions
An HAI is defined as one that arises 48 hours or more after admission and which was 
not present or incubating on admission. 

A prevalent HAI is one where the patient has signs and symptoms of such an 
infection and/or is being treated for such an infection and has at least one CDC sign or 
symptom. 

Definitions of individual HAI are provided in Appendix D of this protocol and on the 
tablet PC.

Notes for Completion
An HAI is defined as one that arises 48 hours or more after admission and cannot be diagnosed 
in patients who have been in hospital for less than 48 hours. For the purposes of this study, 
48 hours is calculated as day 3 after admission to hospital where day 1 is the admission date. 
HAI occurring in patients that have been admitted after transfer from another hospital do not 
meet the CDC definition of HAI if the infection was present on admission. An exception to 
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these rules is with a surgical site infection. All surgical site infections, including those present 
on admission, should be recorded. The ‘readmission with SSI’ button on the Surgery form 
identifies patients that have been admitted with these types of infection. Patients that are out 
of the ward on ‘pass’ are included in surveillance as they occupy a bed on the ward and their 
notes should be available for survey. If there are no current notes for the day of the survey, it 
should be assumed that the patient does not have an HAI as they have been fit to leave the 
ward.  Infections developing in patients returning from pass, even those occurring within 48 
hours of return to the ward, are considered to be healthcare associated. 

The CDC criteria should be applied rigorously to all potential HAI; patients that are more 
susceptible to infection should be treated in the same way as immunocompetent patients. 
When recording the signs and symptoms of an HAI, the infection should be over-diagnosed 
i.e. if the patient is exhibiting any signs or symptoms they should be recorded and those 
infections meeting the full case definition will be identified in-house at HPS. If the notes 
do not contain reference to a specific sign or symptom, it can be assumed that the sign or 
symptom is not present and the ‘No’ options should be completed on the form. Infections 
in patients still undergoing treatment for an HAI are only considered prevalent if there is 
one or more CDC sign or symptom present. It can often be difficult to distinguish between 
the signs of symptoms of different types of infection in the same patient. The data collection 
tool is set up to allow the same patient to have multiple HAI and care must be taken when 
recording which signs and symptoms belong to which infection. Rarely, patients may have two 
separate infections of the same type i.e. two separate surgical site infections. The database 
will not allow this data to be collected and full details of the infection type and signs and 
symptoms must be recorded in the comments box on the Patient Details form. 

Occasionally, patients with extensive infection will require surgery to help treat and/or 
prevent further spread of the infection. Patients having washout, debridement, amputation 
or other surgeries to remove infection are considered infection free after the surgery even 
if infection with the same organism persists after the surgery. Any new infections after such 
surgery should be recorded as surgical site infections if prevalent on the survey day.  

3.2.4	 Instruction for completing Microbiology form

Introduction 
If one of the criteria involving microbiology cultures is met then a Microbiology form is 
displayed which allows the organism to be recorded. The list is displayed in alphabetical order. 
Organisms listed are clinically significant and should mirror organisms that are reported from 
the laboratories.   

Summary of content 
Organisms identified, isolated or cultured.  

Notes for completion 
Up to four organisms can be added to the microbiology form. If more than four organisms are 
present then the information should be recorded in the comments box in the patient details 
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page.  If an organism is not present on the drop down list then it should be recorded in the 
other organism box.  Some microbiology interpretation is required to distinguish between 
commensals, contaminants, colonisation and active infection.  If a patient’s sample has been sent 
for microbiological analysis and results have not yet been reported, this should be recorded 
as ‘don’t know’ on the infection form. This then allows the awaiting microbiology results 
option to be selected.  Awaited microbiology results should not be recorded as ‘awaited’ or 
‘specimen sent’ on the microbiology form.  

3.2.5	 Instructions for Completion of Antibiotic Form

Introduction 
The Antibiotic Therapy form has to be completed for all patients occupying beds within the 
ward on day of survey. This includes all anti-microbial drugs currently in use according to the 
BNF. The database can record up to 4 anti-microbial therapies for each patient. 

Summary of content 
Receiving antibiotic, type of antibiotic, date started, reason for prescribing antibiotic, antibiotics 
prescribed 48 hours after admission.

Purpose of the form
To monitor antibiotic prescribing rates and to assist in the diagnosis of HAI.   

Notes for Completion 
If more than 4 antibiotics are administered extra information should be recorded in the free 
text comments box on the patient details form.  One off doses should not be recorded on this 
form. If a patient has a one off dose of antibiotics on Day 1 then begins a course of antibiotic 
treatment on Day 2 the start date for the course of antibiotics is day 2 as a one off dose of 
antibiotics is not described as an anti-microbial therapy.  If a patient is prescribed IV antibiotic 
‘A’ that is then changed to oral antibiotic ‘A’, the start date of the current antibiotic therapy is 
recorded as the date of the original IV dose as the antibiotic has not changed only the method 
of administration.  However if a patient starts IV antibiotic ‘A’ on day 1 that is changed to 
oral antibiotic ‘B’ on day 4 then day 4 is the start date of the current antibiotic therapy as the 
antibiotic has changed.  Use of antibiotic ‘A’ would not be recorded.  For PRN administration, 
ensure antibiotics have been (or plan to be) administered on the day of the survey so that 
only current therapies are recorded.  To determine if antibiotics have been administered 48 
hours or more after admission, previous antibiotic prescriptions on the patients drug chart 
must be analysed. If the patient has been an inpatient for a long time, previous drug charts 
may or may not be available. Make a note in the comments box if the information cannot be 
obtained.  
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Definitions
Antibiotic or anti-microbial therapy is the use of substances to reduce the growth or 
reproduction of bacteria, viruses and fungi. 

The definition of therapeutic treatment is: the use of anti-microbials to clear an infection 
by an organism. It is also used to describe a treatment where the anti-microbial has been 
prescribed to clear an organism that is colonising a patient but is not causing active infection. 
This includes eradication therapy. 

The definition of prophylactic treatment is: the use of anti-microbials before, during, or 
after a diagnostic, therapeutic, or surgical procedure to prevent infectious complications. Also 
called preventive treatment. 

The definition of empirical treatment is: the use of anti-microbials when the patient is 
suspected of suffering from an infection but with little evidence – the ‘just in case’ anti-
microbials. This should be recorded as ‘other’ and an explanation added into the comments 
box in the patients details form.  

The other option should also be selected when anti-microbials are used for purposes other 
than treating or preventing an infection.  An example is the use of nebulised antibiotics to 
open the airways in cystic fibrosis patients. 

3.2.6	 Instructions for Completion of Surgery Form

Introduction
Data on previous surgical procedures are collected to measure the prevalence of HAI following 
surgery with and without an implant in the preceding year.

The Surgery form should be completed for all patients in the burden survey and HAI positive 
patients in the prevalence survey. The surgery types listed are based on the OPCS listing of 
operative procedures. Up to three operative procedures can be included without an implant 
and three with an implant. 

Definitions

Definition of an operative procedure (4)
An operative procedure is carried out on patients undergoing treatment for the prevention, 
diagnosis, care or relief of disease or for the correction of deformity or deficit, including 
those performed for cosmetic reasons, or for reasons associated with pregnancy, childbirth or 
contraceptive or procreative management.  The procedure requires a deliberate skin incision 
and not simply the insertion of a needle (of any diameter) through the skin and other tissues.  
An operative procedure usually involves performance in theatre by a surgeon (in training or 
career post) by aseptic measures under anaesthetic (general, spinal or epidural anaesthesia or 
infiltration with local anaesthetic).  

Therefore by this definition, the insertion of chest drains, central lines, Hickman lines, 
tracheostomy or peg tubes are not classified as operative procedures.  
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Definition of an implant (5)
A nonhuman-derived implantable foreign body (e.g. prosthetic heart valve, hip prosthesis) 
that is permanently placed in a patient during an operative procedure and is not routinely 
manipulated for diagnostic or therapeutic purposes. Screws, wires and mesh that are left in 
place are considered implants.  Implantable antibiotic beads left in situ after surgery are not 
classed as implants.  

Notes for Completion
Surgeries that involve multiple procedures are regarded as the same surgery provided the 
procedures are undertaken under one anaesthetic record. Procedures with separate anaesthetic 
records should be recorded separately in the Surgery form. With multiple procedure surgeries, 
the main surgical procedure should be recorded to ensure that as much detail as possible 
is recorded about the surgery e.g. if a patient has a laparotomy and total hysterectomy, the 
surgery should be recorded as ‘Total abdominal hysterectomy’ and not ‘Laparotomy’.

The form provides space for three surgeries without an implant and three surgeries with an 
implant. Some patients may have had many complex operations over the previous year and 
these may include more than three surgeries with and/or without an implant. In these cases, 
details of the procedure and date of surgery should be recorded in the free text comments 
box on the patient details form. If a procedure is encountered that does not fall within any of 
the categories provided in dropdown list it should be recorded as Other and the procedure 
name recorded in the free text box provided. Patients with complex medical issues may also 
have more than one volume of notes and although every effort must be made to accurately 
determine the dates of previous surgeries, it is occasionally not possible e.g. previous volumes 
are not held on the ward. Where it is not possible to ascertain the date of surgery, the default 
date of 01/01/9998 should be recorded. 

The data will be used to determine the prevalence of patients with an HAI that underwent 
surgery with and without an implant in the previous year. As the presence of an implant is 
considered a risk factor for infection, surgery to remove an implant should be recorded in the 
‘surgery without implant’ section unless the implant is removed and another inserted during 
the same operation.

The CDC criteria for surgical site infections include infections diagnosed within the first 48 
hours of admission and patients transferred with from another hospital with a surgical site 
infection. For this reason, it is important to identify patients that have been admitted with a 
surgical site infection by checking the ‘Re-admission with SSI’ radio button.  
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3.2.7	 Instructions for Completion of Invasive Devices Form

Purpose of the form
The invasive device data are collected to measure the prevalence of HAI in patients that 
currently have an invasive device in situ.

Invasive devices form should be completed for all patients in the burden survey and HAI 
positive patients in the prevalence survey. A selection of the most important types of invasive 
device in terms of HAI according to the literature has been selected. The invasive device 
should only be recorded if it is present at the time of the survey. 

Definitions
Any device which, in whole or part, penetrates the inside of the body, either through a natural 
body orifice or through the surface of the body.  A body orifice is any natural opening in the 
body (including the external surface of the eyeball) or any permanent artificial opening such 
as a stoma.  A list of invasive devices to be included is listed in appendix E. 

Notes for Completion
Details of invasive devices that do not meet one of the four provided definitions should be 
recorded in the ‘Other invasive device’ text box. 

Case notes often do not provide clear details of the presence/absence and number of invasive 
devices. In instances where the case notes are unclear, ward staff should be approached for 
input or the patient should be observed directly.
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Figure 2: Data collection Flowchart
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3.3	 Data Management SOP

3.3.1	 Introduction
This document is intended to function as a guide to the role of Data Manager on the HAI 
Prevalence Study.  Steps taken to manage the database will remain in place until the studies 
conclusion and will be undertaken by following the instructions below.

There are several facets to the collection, validation and storage of data for this study. A team 
of data collectors will travel around hospitals in Scotland, collecting hospital and patient data 
and recording this on the Prevalence Survey Database. This database has been specifically 
designed for the Prevalence survey and is installed on each data collectors HP TC1100 tablet 
computer. While the software has been written using Firebird, output from the database is 
in the format of Comma Separated Variable files (CSV). These files are imported into the MS 
Access database ‘Main Study Database’ (O:\HAI Prevalence\Data\MAIN STUDY) by the data 
manager, allowing data to be examined using queries and tables to be linked using relationships. 
The objective of the data manager is to ensure that all data in the database is valid and in a 
suitable format for statistical analysis. 

3.3.2	 Weekly Tasks

Weekly Communication
A ‘Weekly Communication’ is distributed to all data collectors via email. It should preferably be 
sent prior to the data collectors ‘paper day’. The communication has four components:

1.	 Attach Ward Randomisation files. These Excel spreadsheets are specific to each 
hospital and list upcoming wards, specifying whether they are for Burden or Prevalence 
survey and providing data collectors with an indication of bed numbers (see later).

2.	 Attach quality assurance (‘QA feedback’) word documents for each data collector. 
This attachment should be sent every second week, between data requests, although 
there may be follow up issues in the following week (see Quality Assurance Validation 
later). In addition to the QA feedback documents, the data manager should comment 
on any data quality issues that have been identified and respond to issues that have 
been raised by the data collectors. 

3.	 Request exported data from a specific time period (every second week). The data 
manager should specify the start date and end date during which data has been 
collected and include the export type that this should refer to i.e. Data export, 
Discharge data export or Infection Control Nurse (ICN) export (which is hospital 
specific, not date defined). This process occurs on a bi-weekly basis running from 
Wednesday to Tuesday. Patient data is currently the only export type required, 
while Discharge and ICN exports are not required as all discharge data collection 
is co-ordinated by the Data Manager. To save confusion, it is preferable that all data 
collectors submit data from the same period. Data collectors are expected to attach 
the exported data files (as CSV files) to a reply email on their paper day. There should 
be 10 files per data collector when a Data export is requested.
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4.	 Request a progress update. Data collectors will keep a record of the ward name 
and date that they have visited each ward. This should be transferred to the Ward 
Randomisation spreadsheet specific to the hospital and emailed back to the data 
manager so that the Main Study Bed Numbers file (O:\HAI Prevalence\Bed numbers\
Main Study) and Project Plan (O:\HAI Prevalence\Project Plan\Main Plan) can be 
updated. The returned Ward Randomisation files should be saved in the appropriate 
hospital file with the date appended to the end of the file name e.g. O:\HAI Prevalence\
Hospitals\First Quarter Hospitals\Acute\Monklands\Monklands Ward Randomisation 
061205.
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3.4	 Fortnightly Tasks

Import Data into the Main Study Database 
In response to the weekly communication, data collectors will export their data and email it 
to the data manager.

(Main Study Database located at O:\HAI Prevalence\Data\MAIN STUDY)

Open each email, go to the File menu, select Save Attachments and then save them to a 
new folder in the appropriate data collectors Raw Data folder. The new folder should be 
named using the date that is representative of the last day of data collection eg O:\HAI 
Prevalence\Data\MAIN STUDY\Andrew\Andrew Raw Data\261005. 

Open the Last Import Data folder for each data collector (e.g. O:\HAI Prevalence\Data\
MAIN STUDY\Andrew\AR Last Import Data) and delete the remaining CSV files that 
should have been imported into the database previously.

Open each CSV file from the new folder. This is important because the process of opening 
the CSV file alters all date fields so that they import into the Access database successfully. 

Check each file to ensure the correct format of data is in each field. If return has been used 
in Comment fields (in the Ward Schedule and Patient Details files) the subsequent fields 
will not line up. Cut and paste until all data is in the correct column.

Select the TIMEOFCENSUS field in the Ward Schedule file. Go to the Format menu, select 
Cells, choose the time format hh:mm:ss.

Select Save As for each CSV file, remove the underscore and date from the file name (except 
for the Ward file which should keep the same name) and save in the appropriate Last Import 
Data folder e.g. 8_Ward_NoDate, 8_WardSchedule, 8_PatientDetails, 8_PatientInfection, 
8_PatientAntibiotic, 8_PatientSurgery, 8_PatientInvasive, 8_PatientStaffContrib, 8_
Definitions, 8_Microbiology. This process ensures that import macros in the Main Study 
Database (O:\HAI Prevalence\Data\MAIN STUDY) will be able to locate each file, recognise 
it, apply an Import Specification (which ensures each file is imported in the same way for 
each data collector) and put the data in the correct table. 

Before the data is imported, copy the Main Study Database, paste it to a backup location e.g. 
H:\Backup Databases and rename it by adding the last date that data within the database 
refers to e.g. Main Study Database 261005. This is important because without this back up 
it becomes a laborious process to recover the original database once data is imported. 

To open the Main Study Database, use the password ‘survey’.

It is also useful to count the number of records in each table of the Main Study Database 
before importing each data collector’s data. This makes it easier to interpret any error 
messages that occur unexpectedly during the import process e.g. when records not 
imported or ‘lost’. 

To action the import process, open the Import Procedure form of the Main Study Database 
(Figure 1). Double click on each button called ‘Import X’s Data’ (button 1 – 4). This will run 
a macro containing 10 ‘TransferText’ actions, each one to import a different CSV file from 
the Last Import Data folder. Records in the Ward table will have been previously imported 
(because there is no date specification) so this will cause a Dialog box to open advising that 
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records were not imported because they already existed – this is OK. Accept this message 
to proceed with the import. Records in all other tables should be new and therefore should 
not result in a dialog box. 

Figure 3: Import Procedure form

Note: The Data Manager is responsible for following up discharge data with ICN’s and uses 
a separate query and form in the Main Study Database to identify required data and import 
returned discharge data (see later). 

3.4.1	 Quality Assurance Validation
Open Access then open the Main Study Database and the QA form. This form has a tab for 
every table in the database, with queries inserted on each page that relate to specific tables. 
Each query should include the Hospital and Ward Name, and if the query relates to patients, 
will also include the PatientID. There will also be a QA field specifying that the records have 
not been validated previously (Figure 4).

Open the QA Feedback document (found at O:\HAI Prevalence\Data\Validation development\
QA Feedback forms). 

Highlight all records in each query of the QA form, copy and paste under the appropriate 
‘Issue’ of the QA document.
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When all records from every query are copied into the document, save the document as ‘All 
QA ddmmyy’ in O:\HAI Prevalence\Data\MAIN STUDY\All QA, where the date in the file 
name refers to the day the data was imported into the database. Print this document for use 
when collecting individual data collector’s responses.

Edit the All QA document so that records are specific for each data collector. Delete records 
that are clearly not errors.

Save each version as ‘Initials QA ddmmyy’ in the appropriate Initials QA Sent folder e.g. 
O:\HAI Prevalence\Data\MAIN STUDY\Andrew\Andrew QA Feedback\AR QA Sent. This 
document can then be attached to the Weekly Communication email. 

Figure 4: QA form

Data collectors are expected to look at the QA feedback document and respond by either 
recording that the data is or is not an error, by filling in a blank cell with the correct response 
or, in instances when the correct entry is no longer available, enter ‘na’. For more complex 
issues, the correct outcome should also be explained under the table of data in question.
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The data collectors will email the completed QA feedback document back to the data manager 
on their paper day. Currently, the procedure for amending the Main Study Database is to:

1.	 Transcribe the corrected data and comments from each data collectors QA feedback 
onto the All QA document.

2.	 Work through each record on the document validating the data in the database. 
Once a record in an issue has been checked, place a ‘/’ on the All QA document next 
to the record. This is a reminder that you have viewed it on the database. Then mark 
records that are valid with a ‘\’, forming a cross. 

3.	 Select ‘yes’ in the QA field of the Ward, WardSchedule and PatientDetails tables of 
the Main Study Database for all records. 

4.	 Work through each issue on the All QA document. If there is still a problem with 
data in a record, represented by ‘/’ on its own, check the QA field, changing it back to 
‘no’. This will prevent the record from being exported into the ‘Master for Analysis’ 
database and will ensure the record continues to come up in future QA. Note that 
the PatientDetails QA field relates to each patients record, including the Antibiotic, 
Surgery, Invasive Device, Staff Contribution and Infection tables. Therefore, all aspects 
of a patient record must be complete and correct if the patient QA field is checked 
as ‘y’. 

5.	 The Discharge table has it’s own QA field which should only be completed when 
the data has been returned from the hospital and populated in the database (see 
Discharge Data). 

If new queries are added to the ‘QA form’ they should initially be run without specifying that 
records must have a ‘y’ in the QA field. In this way, the first run of the query will reveal any 
errors in data that was previously deemed valid.

3.4.2	 Infection Diagnosis Validation
There are three approaches to validating HAI diagnoses in this study and each one can be 
undertaken by double clicking the appropriate button on the ‘Diagnosis Validation’ form of 
the Main Study Database. 

1.	 Selecting the ‘Run All CDC Queries’ button runs queries to validate each record in 
the DefinitionsAdjDS2 table against Centre for Disease Control infection definitions. 
If the diagnosis is valid, the query appends it to the table ‘CDC HAI’. This table does 
not permit duplicates so error messages will indicate when the symptoms selected 
by the data collector cause the infection criteria to be met several times. When the 
dialog box appears (as it will many times), select OK. Selecting the ‘Run All CDC 
Queries’ button will also automatically run an update query that populates the ‘CDC 
HAI’ field in the DefinitionsAdjDS2 table with ‘1’ for each infection that meets CDC 
criteria.

2.	 Selecting the ‘Run All UK Queries’ button runs queries to validate each record in 
the DefinitionsAdjDS2 table against UK infection definitions. If the diagnosis is valid, 
the query appends it to the table ‘UK HAI’. This table does not permit duplicates so 
error messages will indicate when the symptoms selected by the data collector cause 
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the infection criteria to be met several times. When the dialog box appears (as it will 
many times), select OK. This button also runs an update query that populates the 
‘UKHAI’ field in the DefinitionsAdjDS2 table with ‘1’ for each infection that meets 
UK criteria.

3.	 Selecting the ‘Therapy Definition Query’ button runs a query to append records 
from the DefinitionsAdjDS2 table when the patient meets the ‘Therapy’ criteria i.e. 
antibiotic1, 2, 3 or 4 administered >2 days after patient admission and the antibiotic 
indication = ‘Therapeutic’. Records are appended to the ‘THERAPY HAI’ table. This 
button also populates the ‘Therapy HAI’ field in the DefinitionsAdjDS2 table with ‘1’ 
for each patient that meets the therapy criteria.

3.4.3	 Monthly Tasks

Data Repairs
The Main Study Database contains the ‘Data Repairs’ form, a final stage in the process of 
preparing the database for export to the Master for Analysis database (Figure 5). 

Figure 5: Data Repairs form

There are currently four buttons on this form (although more may be added), each running 
macros that update fields in the database. They are:
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‘Populate ‘Age’ in PatientDetails table’
This macro runs an update query that calculates the difference between the patient’s date 
of birth and the date of census, updating the Age field in the PatientDetails table with the 
patient’s age in years. This field aids the statistical analysis of clinical data when stratified by 
patient age groups.

‘Clean-up redundant Antibiotic data’
This macro runs four update queries to remove data that is generated in the Antibiotic table 
by default. 

When a patient is not receiving Antibiotic Therapy, and this field is ‘n’, the Firebird database 
populates the four antibiotic start dates with ‘01/01/2001’ by default. The first query in the 
macro therefore removes these default dates based on the Antibiotic Therapy = ‘n’ criteria.

When a patient is on Antibiotic Therapy but receiving fewer that four separate antibiotics (the 
maximum number recordable), the unused antibiotic fields default, with the Antibiotic OPCS 
code = ‘0’, Antibiotic Start date = the date of census and Antibiotic indication = ‘Other’. The 
remaining update queries in the macro remove default antibiotic start dates and indications 
when the Antibiotic OPCS code defaults to ‘0’. 

‘Clean-up redundant Surgery data’
This macro runs nine update queries to remove data that is generated in the Surgery table 
by default.

There are three Implant Surgery date fields and three No-Implant Surgery date fields and 
some or all of these will be populated with default dates at different times. 

If the ‘HadSurgery’ field is ‘n’, all date fields are populated with 01/01/2001. These are removed 
with the first query.

If the ‘NoImplantSurgery’ field is ‘n’, all NoImplantOPCS date fields are populated with 
01/01/2001. These are removed using an update query in the macro.

If the ‘ImplantSurgery’ field is ‘n’, all ImplantOPCSdate fields are populated with 01/01/2001. 
These are removed using an update query in the macro.

ImplantSurgeryOPCS and NoImplantSurgeryOPCS fields that are unused are populated with 
the default code ‘1’. Associated date fields are populated with the date of census as a default 
date. Queries will remove these default dates if the OPCS code = ‘1’.

‘Populate ‘Eligible’ in Patient Details table’
This button runs a macro that causes two update queries to populate the ‘Eligible’ field in the 
Patient Details table with either 1 (for eligible patients) or 0 (for ineligible patients). Eligibility 
is determined by how long a patient has been in hospital before they are surveyed. This 
field was created out of concern that the denominator used in calculating prevalence could 
include all patients surveyed in the hospital, when in fact, only those that had been in hospital 
for 48 hours or more should be properly diagnosed as HAI positive or negative. We do not 
record admission time for patients so to approximate the 48hr time lag, patients must have 
been surveyed > 1 day after they were admitted e.g. admitted on 1/12/05 but date of census 
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on 2/12/05 would be ineligible, but surveyed one day later on 3/12/05 would be considered 
eligible. In the worst-case scenario, this approximation will include patients that have only 
been in hospital for 33 hours e.g. admitted at 23:59 1/12/05 and then surveyed at 09:00 on 
3/12/05.

3.4.4	 Export to Master
Having completed the previous steps, the database is now ready to be exported to the 
‘Master for Analysis’ Access database. This process should be run immediately before the data 
is sent to the statistician.

1.	 Prior to using the export button, copy the original Master for Analysis database and 
rename it so that the name includes the date of last import.

2.	 Delete all records in the original Master for Analysis. They will be replaced when the 
export process is run.

3.	 Select the ‘Export to Master for Analysis’ button on the Export to Master form in the 
Main Study Database (Figure 6). This runs a macro containing 6 append queries and 
will populate a Ward, WardSchedule, Patient, Definitions, Microbiology and Discharge 
table with valid records only. Note: The Patient Identifier and DOB fields are not 
exported to Master for Analysis to maintain patient confidentiality. 

Figure 6: Export to Master form
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3.4.5	 Save tables as CSV files for analysis
1.	 For each table in the Master for Analysis database (O:\HAI Prevalence\Analysis), 

select Menu, then Export. Change the file type to Excel 97-2000 and then Save In a 
new folder in O:\HAI Prevalence\Analysis. Add the current date to the end of each 
file name and to the new folder name e.g. O:\HAI Prevalence\Analysis\Data Exchange 
141205.

2.	 When all files have been exported, open each one. Convert the Time of Census field 
to hh:mm:ss format in the Ward Schedule table. 

3.	 Select Save As for all files, then Save as Type ‘CSV’. Use the same file name and folder 
and delete the original Excel 97-2000 files. 

4.	 Email the statistician to advise them that the data is ready for analysis.

3.5	 Hospital Specific Tasks

3.5.1	 Ward Randomisation Files
Ward randomisation files must be created when each hospital has submitted an up-to-date 
list of their wards. The file should be distributed to the data collectors one week before they 
are due to survey the hospital by attaching it to the Weekly Communication email. The ward 
randomisation table should also be printed and sent out to each data collector attending the 
hospital (responsibility of Project Administrator). The process is:

1.	 Project Administrator forwards file/email to Data Manager with hospital wards listed

2.	 Hospital code, hospital name, ward names, respective specialities and bed numbers 
are entered into the appropriate fields of the Main Study Bed Numbers spreadsheet 
(O:\HAI Prevalence\Bed numbers\Main Study).

3.	 In conjunction with the Project Manager and Project Administrator, remove wards 
that fall out side the remit of the survey. These include Paediatric, Clinics, and Learning 
Difficulties wards.

4.	 In the Random Numbers field, select the function =RAND(). Drag this down to fill all 
new ward records. This is known as a volatile function and will change with further 
operations. To stop this, copy the new Random Numbers, select Paste Special and 
then Values only and paste back over the original numbers.

5.	 Highlight records that correspond to a specific hospital. Go to the Data menu and 
select Sort. Sort the records in ascending order on the Random Numbers field.

6.	 Enter ‘Burden’ in the Survey Type field for the 25% of wards with the lowest random 
number. If this does not equate to a whole number, round up. In the remaining 75%, 
enter ‘Ext. Prevalence’.

7.	 Copy all records for the specific hospital and paste them to a new workbook. Insert 
column headings, remove the Random Number field and format the table so that it 
can be printed onto one sheet. 

8.	 Save the new workbook in the Hospital folder under the specific hospital folder e.g. 
O:\HAI Prevalence\Hospitals\First Quarter Hospitals\Acute\Glasgow Royal Infirmary.
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3.5.2	 Discharge Data
To measure the burden imposed on hospitals by patients with HAI, the database also has 
a Discharge table where burden/HAI patients discharge date, ICD10 codes and status are 
recorded. This data typically becomes available after the initial census, so follow up this 
information ICN staff at each hospital will be contacted with a table of patients and asked to 
collect the data. Discharge data requests should be sent to the hospital approximately one 
month after the data collectors have completed their survey, and then followed up one month 
after that. 

The process for providing this list and retrieving the data is outlined below:

Data Preparation
1.	 Open the Discharge Data form in the Main Study Database. It will immediately 

prompt you (twice) for the Hospital name that you need data for. You need only type 
enough letters to identify a specific hospital e.g. typing ‘wis’ would identify Wishaw 
General. Once entered, a select query table will show all patients that were surveyed 
in a burden ward, or have an HAI, in the specified hospital (Figure 7).

2.	 Highlight all records, select copy and then paste the records into the second row of 
the Data spreadsheet, in the excel file ‘Discharge Data Template’ (O:\HAI Prevalence\
Data\MAIN STUDY\Hospital Communication). You will need the password ‘survey’ 
to open this file.

3.	  Delete the row containing the Access field names, leaving template column headings 
that will make sense to ICN staff. 

4.	 Delete discharge dates (likely to be defaults) and ICD10 codes from the records in 
the spreadsheet.

5.	 Comments have been included because some contain CHI numbers that may assist 
the ICN in identifying the patient. Remove all other unrelated comments.

6.	 Create a new folder with the name of the hospital in O:\HAI Prevalence\Data\MAIN 
STUDY\Hospital Communication and then save the Excel file as ‘ ‘Hospitals name’ 
Prevalence Survey Discharge Data’.
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Figure 7: Discharge Data form

Communication with the Infection Control Nurse
1.	 Call the ICN to let them know that you are about to send out the data. Ideally, 

the ICN will have previously returned a form outlining their preferred format for 
the data i.e. paper, excel spreadsheet or Access database. If not, explain the options 
and ask for their preference. An excel spreadsheet is our preferred format because 
it controls data entry using drop down lists, is more secure (has a password) and 
includes instructions for data entry. 

2.	 Use the Word file ‘Discharge Data Introductions’ (in O:\HAI Prevalence\Data\MAIN 
STUDY\Hospital Communication), as a template for an introductory email to the 
hospital’s ICN contact. Attach the appropriate discharge data Excel file to the email. If 
the ICN would prefer paper correspondence, post the ‘Discharge Data Introduction 
- Posted Data’ letter, ‘Discharge Data Instructions - Posted Data’ document and a 
printed version of the excel table containing patient records. This should be double 
packaged, with the internal envelope marked ‘Confidential’.

3.	 If the ICN has received the data via email, call them with the password to the ‘Hospitals 
name’ Prevalence Survey Discharge Data’ workbook. The password is ‘survey’.
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3.5.3	 Importing Discharge Data
If the ICN has returned an excel file containing completed Discharge Data:

1.	 Save a copy of the file in the hospital specific folder (e.g. O:\HAI Prevalence\Data\
MAIN STUDY\Hospital Communication\Mackinnon Memorial), adding ‘Returned’ to 
the end of the file name.

2.	 Open the file and ensure that the fields are completed and in the correct format. 
If so, save the file in CSV format, named ‘Prevalence Survey Discharge Data’ and 
put the file in the ‘Hospital Communication’ folder (O:\HAI Prevalence\Data\MAIN 
STUDY\Hospital Communication). CSV files containing discharge data that has been 
imported previously should be removed from the Hospital Communication folder 
and filed in the appropriate hospital-specific folder.

3.	 Open the Import Procedure form of the Main Study Database (Figure 3). Double 
click on the ‘Import Discharge Data’ button. This will run a macro that imports 
data from the Prevalence Survey Discharge Data file and updates records in the 
PatientDischarge table. 

4.	 Open the PatientDischarge table in the Main Study Database to ensure the data has 
been imported correctly.

If paper records have been returned from the ICN with discharge data, open the Patient 
Discharge table in the Main Study Database and key the data directly into the table.

Note: ICN’s will use the comments field of the discharge data worksheet to explain missing 
data and comment on perceived inaccuracies in the data. It is not possible to determine 
whether these ‘errors’ are at our end or theirs, so existing data will not be amended in the 
Main Study Database. 

Patients that are discharged to a care home should have their status recorded using the 
Home / Care Home option. 

Validating Discharge Data
1. 	 Open Access then open the Main Study Database and the QA form. This form has 

a tab for every table in the database, with queries inserted on each page that relate 
to specific tables. Each query should include the Hospital and Ward Name, and if the 
query relates to patients, will also include the Patient ID.

2. 	 The discharge tab includes six select queries. Each interrogates a different aspect of 
the returned discharge data but can’t be used to make changes. The queries include:

Discharge date precedes admission date.

Comments reported by ICN and record as yet un-validated

Discharge Status for patient does not match those on the drop down list

Status ‘Still in Hospital’ or blank but a discharge date is recorded

Status not ‘Still in Hospital’ but no discharge date is recorded

−

−

−

−

−
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Comment includes the word ‘home’, likely to mean that patient was discharged 
to a care home, which was not on early copies of the Discharge Status drop 
down list.

3. 	 The Patient ID reported in these queries should be used to amend records in the 
Patient Discharge table. 

Note:  Although ICN’s will report that data HPS has provided is incorrect, at no time should 
this be used to amend pre-existing data. Discharge data collection should be conservative, 
with potentially erroneous discharge status and dates omitted from the database.

−
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