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Abstract 

We conducted a study of information management processes 
across the patient surgical pathway in NHSScotland. While 
the majority of general practitioners (GPs) consider electron-
ic medical records systems as an essential and integral part of 
their work during the patient consultation, many were not 
fully satisfied with the functionalities of these systems. A ma-
jority of GPs considered that the national eReferral system 
streamlined referral processes. Almost all GPs reported 
marked variability in the quality of discharge information.
Preoperative processes vary significantly across Scotland,
with most services using paper-based systems. Insufficient use 
is made of information provided through the patient electronic 
referral leading to a considerable duplication of tasks already 
performed in primary care. Three health-boards have imple-
mented electronic preoperative information systems. These 
have transformed clinical practices and facilitated communi-
cation and information-sharing among the multi-disciplinary 
team and within the health-boards. Substantial progress has 
been made towards improving information transfer and shar-
ing within the surgical pathway in recent years. However, 
there remains scope for further improvements at the interface 
between services.
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Introduction

The majority of healthcare encounters in the UK take place in 
a primary care setting with general practitioners (GP). GPs are 
the gatekeepers of referrals to secondary care. After an outpa-
tient appointment with a consultant, a patient may be sched-
uled for elective surgery. He will then undergo a risk assess-
ment at a dedicated preoperative assessment clinic (PAC). If 
deemed physically fit to withstand the stress of anaesthesia and 
the surgical procedure, the patient will then proceed to sur-
gery. If the surgery has proceeded as planned without compli-
cations, the patient will be discharged. Relevant post-operative 
discharge information will be communicated to the treating 
GP, completing the information cycle from secondary care 
back to primary care. 

Although the cycle may appear as a straight forward process, 
Figure 1 shows that in terms of management of patient clinical 
information, it is anything but. 

Figure 1 - Information Management in the Patient Surgical 
Pathway in NHSScotland (Bouamrane & Mair, 2013)

In this study, we have sought to elucidate information man-
agement processes within the patient surgical pathway from 
primary to secondary care in the National Health Service for 
Scotland (NHSScotland).
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Background

NHSScotland1 is organised into 14 territorial health-boards, 
overseeing the provision of primary and secondary health-care 
services in the region, as well as having the responsibility to 
implement national policies at the regional level. The Better 
eHealth: Better Care programme (2008–2011) aimed to pro-
mote more efficient use and sharing of patient data and clinical 
information throughout NHSScotland [1]. The programme 
sought to support an environment which would facilitate itera-
tive steps towards a virtual Electronic Patient Record (EPR) 
through the development of expertise in electronic health sys-
tems throughout NHSScotland. It also sought to establish clear 
information governance for safeguarding patient information 
integrity and confidentiality, and to support integration and 
interoperability of core electronic systems. Key elements of 
the strategy included establishing a unique electronic-based 
patient identification system throughout the NHS, and provid-
ing “clinical portals,” as access points to heterogeneous clini-
cal data repositories [2].

Electronic Information Management in NHSScotland

General practices in Scotland have been using Electronic Med-
ical Records Systems (EMR) within their practices routinely 
for many years. GP practices require systems that allow them 
to coordinate the care of patients, by efficiently managing pa-
tients' medical records. Systems also need to facilitate infor-
mation-sharing between treating GPs as well as information 
transfer to other NHS care providers [3, 4].

The multiple steps involved in referral processes from primary 
care services to specialist secondary care services were identi-
fied as important factors of delay in patient care. In 2008, elec-
tronic referral (eReferral) management from primary to sec-
ondary care was identified as a key enabler of the 18 weeks 
Referral-To-Treatment (RTT) target2. The target set a maxi-
mum of 12 weeks for a patient to be seen at an outpatient clin-
ic from the time of the initial referral [5]. eReferral was de-
fined as a key strategic eHealth policy priority under the NHS 
HEAT (Health, Efficiency, Access and Treatment) target pro-
gramme. Recent figures estimated that in January 2011, the 
rate of electronic referrals across Scotland was 98.8% and that 
the electronic management of referrals (eTriage) was 81.4%3.
The eReferral ratio refers to the proportion of referrals which 
are sent electronically from primary care providers to second-
ary care services, while the eTriage ratio refers to the propor-
tion of referrals which are managed electronically in hospitals 
from then on, as opposed to being printed-out and involving 
further paper-based processes. 

The eHealth programme has adopted portal server technology 
as an iterative strategic technology solution towards a virtual 
EPR. Portal technology is an internet-based content aggrega-
tion method. It provides information and functionalities as a 
single point of access by collating data from heterogeneous 
electronic repositories within the NHS [2, 6]. The long term 
vision is to integrate all national and local applications within 
NHSScotland into portal technology, so that a majority of sys-
tem applications and information will be accessed via the por-
tal. This will gradually replace local implementations and ad-
hoc systems. The total cost of portal technology development 

1 http://www.scotland.gov.uk/Topics/Health/NHSScotland

across NHSScotland was recently estimated to be £10 to £15
million4.

Preoperative Assessment

Pre-operative assessment (POA) is a clinical investigation tak-
ing place between a patient referral for surgery and the actual 
surgery itself. POA is by nature a clinical “bottleneck” process 
composed of a discreet chain of clinical investigations. Each 
of the sub-processes may involve different members of a mul-
ti-disciplinary medical team (MDT): specialised pre-operative 
nurses, doctors, surgical or anaesthetist consultants, and pro-
fessionals from various medical disciplines, as well as clerical 
staff handling administrative duties. A patient POA can vary 
from a straight-forward medical formality to a very complex 
chain of clinical processes. When clinical concerns are raised 
early on, the assessment may require the elucidation of a com-
prehensive patient medical history. Information required will 
generally include: a comprehensive list of comorbidities, a 
history of previous surgery, medication, family history, aller-
gies and previous experiences of clinical adverse events [7]. 
To optimise clinical resources, it is important that a triage sys-
tem be in place in order to quickly distinguish between pa-
tients who only need minimal assessment vs. those who will 
require more substantial investigations [8].

Materials and Methods 

Ethical approval for this study was obtained from the Universi-
ty of Glasgow College of Medicine ethics committee in Febru-
ary 2010. We visited surgical PACs in all 14 health-boards of 
Scotland. We carried out semi-structured interviews with key 
members of the preoperative MDT (n=45, between April 2010
and January 2013) and with GPs from 9 health-boards (n=25,
between February 2012 and January 2013).  We conducted 
one focus group with members of the Electronic Patient Rec-
ord Programme, one focus group with GPs, and one interview 
with a senior SCI Gateway system developer. With over 70 
respondents across 14 health-boards, this is effectively the 
single largest study of information management processes in 
the patient surgical pathway in NHSScotland. 

Data Collection – Primary care

We conducted in-depth semi-structured interviews, digitally 
recorded with the explicit consent of each individual respond-
ent. All interviews were open-ended in order to allow the in-
terviewer or interviewee to elaborate on unanticipated and 
potentially valuable information with additional questions, and 
probe for further explanation [9]. Interviews were then tran-
scribed verbatim. The interviews aimed to collect GPs' views 
around 5 core themes: 1) information about the GP practice 
itself, including their EMR system and ICT use, 2) the patient 
consultation and the referral process to hospital outpatients' 
clinics, 3) communication between GPs and hospitals from the 
point of referral to patient surgery, 4) post-operative discharge 
information provided by the hospitals, and, 5) issues identified 
in the patient surgical journey and areas for service improve-
ment.

2 http://www.18weeks.scot.nhs.uk/
3 http://www.ehealth.scot.nhs.uk/?page_id=482
4 http://archive.scottish.parliament.uk/s3/committees/hs/reports-
10/her10-03.htm
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Data Collection – Secondary care & eHealth Programme

The aims of these visits was to interview key members of the 
PAC, including the senior nurse, the clinical lead (consultant
anaesthetist), and other members of the service as feasible. In 
addition, we collected all relevant POA documentation which 
was provided to us by the PAC staff. The interviews aimed to 
collect respondents’ views around the following themes: 1) 
interviewee’s background, 2) overview of the PAC, 3) key 
steps within the patient preoperative pathway, 4) patient medi-
cal history collection, 5) screening, risk assessment and the use 
of protocols and guidelines, 6) roles and responsibilities within 
the MDT, 7) parallel processes (i.e., referrals to other ser-
vices), and, 8) information management and usage processes.

Data Analysis

We analysed data collected from the PACs using process-
mapping techniques and qualitative data analysis. A process 
map is a visual representation model of a set of clinical ser-
vices [10, 11]. Process mapping may diagnose structural prob-
lems in the running of services, or highlight aspects of services 
which are performing well and can aid professionals to under-
stand how services are perceived by outside agents. We ana-
lysed all transcripts using an electronic health systems quality 
assessment framework [12]. The framework is derived from 
De Lone & McLean's model of quality in information systems 
[13]. 

Results - The Patient Surgical Pathway

A model of a generic patient surgical pathway in NHSScot-
land, including the flows of information between primary and 
secondary care providers and patients, is described in Figure 1. 
There are local variations to this pathway depending on specif-
ic practices in the regional health-boards; however, the model 
represents a fairly accurate depiction of what takes place 
across the NHS in Scotland.

1) During the patient consultation, if the GP considers that 
the patient needs to be seen by a specialist in secondary 
care, he will send an electronic referral through the national 
eReferral system. SCI Gateway is a protocol-driven system. 
The referral protocols are developed by the local health-
boards in order to best meet the information needs of the re-
gional Acute Care Hospitals and surgical specialty depart-
ments [4]5.

2) The referral will be triaged at the health-board level. If 
the referral is assessed as justified on clinical grounds, it will 
proceed to the appropriate hospital waiting list system for 
the allocation of an appointment within the specified outpa-
tient department. 

3) Once an appointment is available at the outpatient de-
partment, the patient is then contacted via a postal letter. 
Primary care providers are not usually routinely notified of 
this appointment, although they will be informed if the pa-
tient misses an appointment. The patient may also call the 
appropriate clinic to notify them if he is not available for the 
original appointment date specified in the letter. Several 
GPs, particularly in large urban centers such as Glasgow, 
raised the issue that it was not uncommon for patients to 
have moved addresses since the initial referral. Therefore, a 
reason for non-attendance at the clinic could simply be the 
patient being unaware of a scheduled appointment.

5 http://www.sci.scot.nhs.uk/products/gateway/gateway_prot_library.htm

4&5) Once the patient has attended the outpatient appoint-
ment, if the specialist decides to proceed with surgery, then 
the patient will be entered into the hospital surgical PAC 
waiting list. The specialist will then send a clinical letter to 
the primary care providers, which typically takes several 
weeks to reach the GP. It is not unusual at this stage for a 
patient to visit his GP to provide some feed-back about the 
patient appointment, while the GP would not yet have re-
ceived any communication from the hospital. Occasionally, 
the GPs will ring the clinic to get specific information re-
garding their patient case management plan. 

6) Once an appointment is available at the PAC, the patient 
will be notified by postal letter. The outcome of the patient 
assessment is usually one of three: (i) the patient can pro-
ceed to surgery and is entered in the surgical department 
waiting list, (ii) further investigations or interventions are 
necessary and the patient status is pending the results of 
these interventions, or, (iii) the patient is not fit for surgery 
and an alternative patient management plan will be dis-
cussed with the primary care team.

7&8) If the patient is fit for surgery, the patient will undergo 
the surgical procedure within the 18 weeks RTT. Once sur-
gery has been completed and the patient is fit for discharge, 
he is handed an immediate discharge letter upon leaving the 
hospital, which can be either a carbon-copy of a hand-
written letter or a typed letter. This is a very succinct clinical 
letter which will name the surgical procedure undergone and 
details of medication which the patients needs to take post-
operatively. Primary care providers are not routinely sent a 
copy of the immediate discharge letter but some departments 
will also fax a duplicate to the GPs.

9&10) A full discharge letter is subsequently sent to the 
GPs. This is a complete clinical letter which is dictated by 
the surgeon who carried out the operation. As it is typed by 
surgical secretaries it can take several weeks — or even in 
some cases months — before it is received by the GPs. The 
patient will usually visit his GPs some time after the surgery 
and hand over the immediate discharge letter to his GP. If 
the full discharge letter has not yet been received by the GP, 
then this brief letter can be the only information available to 
the primary care provider at this stage.

We now present evaluation results along the following 4 di-
mensions: (i) information management in primary care, (ii) 
electronic referral, (iii) information management at the pre-
operative clinic, and finally, (iv) patient discharge. 

Information Management in Primary Care

The use of EMR systems within primary care is now universal 
in NHSScotland, with 2 accredited systems in use as of March 
2012: EMIS6 and Vision7 [3]. The EMRs are clearly viewed 
as an essential and integral part of GP work during the patient 
consultation. However, levels of satisfaction are mixed due to 
concerns regarding system functionalities and limitations. In 
addition, many GPs seemed unsure of how to best use certain 
functionalities of the systems, which could clearly have nega-
tive implications for the accuracy of the information contained 
in the patient medical record [14, 15]. Considering that infor-
mation contained in primary care records is used to populate 
the Emergency Care Summary (ECS) [2], which is used in 
episodes of unscheduled care, the implication of even partially 

6 EMIS http://www.emis-online.com/
7 INPS http://www.inps4.co.uk/
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inaccurate records in patients' records could potentially lead to 
patient harm.  

Electronic Referral

SCI Gateway is a national electronic referral system developed 
by the Scottish Care Information (SCI) group, which is part of 
the Information Services of NHSScotland. SCI Gateway is 
designed to handle e-referrals directly from patient records 
held in GP systems and transferring these to secondary care 
systems, as well as handling shared care information and hos-
pital discharge communications8. SCI Gateway was perceived
to have provided substantial improvements in streamlining 
referral processes and facilitating the tracking of referrals to 
secondary care. There remain important issues with the usabil-
ity, functionalities, and broader issues of referral handling 
throughout the national eReferral system. However, the re-
spondents in our study have demonstrated that the system has 
been successfully deployed because the overall perceived ben-
efits significantly outweigh any drawbacks [4].

The main reasons cited for the approval of the system includ-
ed: usefulness, usability, and improvement in processes. The 
improvements included speed of referral transfer and the 
standardisation of referral protocols. The main grievance was 
related to the lack of feedback on referral progress after the 
initial referral had been sent. However, this is not directly due 
to problems with the system itself, but in fact due to clinical 
processes in secondary care. Once the hospital has received a 
referral, it communicates directly with the patient. The GP is 
no longer involved at this stage until he receives a letter from 
the outpatient clinic (see Figure 1). Although GPs generally 
did not want to be inundated with e-mail notifications about 
patients’ appointments, they would often prefer to be able to
check the status of referrals when patients come to enquire 
about the progress of their referral. As a matter of fact, SCI 
Gateway includes such functionality. It provides information 
on a referral request, such as whether it has been received and 
read.  The issues here were thus multifold: some GPs did not 
seem to know about this functionality; others did but argued 
that knowing that a referral had been read did not give any 
indication as whether it had been acted upon and how long it 
would be before a patient would be seen at the outpatient clin-
ic. The SCI Gateway system developer we interviewed was 
aware of this issue and again emphasised that this was essen-
tially a clinical process issue and not a technical issue. The 
system itself has the means to convey this information to GPs, 
but hospitals do not generally provide it to the system. The 
lack of feedback from secondary care was therefore a common 
complaint among GPs.

Preoperative Assessment

Most preoperative services in NHSScotland were created in 
the last ten years to reduce late theatre cancellations and in-
crease the ratio of day-case surgery. Services were designed 
based on available evidence, national and local guidelines, and 
examples of best practices. Processes varied significantly 
across services in terms of organisation of services and data 
collection methods. All the services were nurse-led. In fact, 
nursing was the only health profession consistently represented 
across the various services. Several PACs had regular anaes-
thetist-led clinics, and this was perceived by both the nurses 
and anaesthetists as promoting good communication among 
the MDT and robust structures for patient-case management. 
Three health-boards have now implemented preoperative elec-

8 http://www.sci.scot.nhs.uk/products/gateway/gateway_main.htm

tronic systems: NHS Dumfries and Galloway (D&G), NHS 
Greater Glasgow & Clyde (GGC), and NHS Tayside. NHS 
GGC developed a comprehensive preoperative clinical portal 
with considerable support from the Scottish government 
eHealth programme (eForm). The electronic portal enabled 
nurses to complete a preoperative assessment in the patients’ 
local hospitals. This in turn allowed clinical consultants to 
subsequently access the documents remotely from multiple 
sites. This was perceived as a substantial improvement, as pa-
tients around the Glasgow health-board routinely have their 
surgical pre-assessment and surgery at different hospitals, de-
pending on surgical specialties. NHS D&G developed an in-
house preoperative electronic form in 2008, with the aim of 
creating a paperless PAC. Despite initial reservations from the 
nurses, — mainly due to a lack of IT literacy and concerns 
about the potential impact on the patients’ experiences — the 
nurses fully adopted the system within a few months. They 
declared during interviews that they would never consider re-
turning to paper-based processes. The third POA electronic 
system implemented in 2012 at the PAC of Ninewells hospital 
in NHS Tayside can be described as a “hybrid” implementa-
tion. The nurses still use a paper-based integrated care path-
way during the patient assessment. The paper documentation is 
then scanned and uploaded on the clinical portal using unique 
electronic identifiers, including the patient Community Health 
Index (CHI) number [2]. The hybrid implementation provides 
some of the benefits of digital documentation (e.g., traceability 
and access) but not the full benefits (e.g., EPR search and que-
ry, clinical coding and audit). However, a full POA system 
implementation based on electronic portal technology is 
planned for the near future and is now in the advanced stages 
of design. A full system roll-out is expected in the course of 
2013. Overall, the MDTs at these 3 services reported im-
provements in clinical processes. However, clinical benefits 
for patients have yet to be evaluated. There is an overall lack 
of evaluation of PAC services effectiveness across NHSScot-
land. Other services were also keen to adopt preoperative elec-
tronic systems, although this entailed the need for additional 
resources to allow for service redesign. Smaller health-boards 
had not immediate intentions to adopt these systems and the 
cost-benefits were less clear due to the lower volume of pa-
tients who are seen by these services. 

Patient Discharge

Post-operative discharge information provided to GPs was 
deemed overall unsatisfactory. Almost all GPs interviewed 
reported a substantial variability in the quality of discharge 
information, with some letters still handwritten and GPs re-
ceiving an illegible carbon copy. Thus, it was not unusual for 
GPs to have to phone hospitals to receive confirmation of the 
information contained in the discharge letter. Delays could 
also be significant, ranging from several weeks to several 
months. In addition, the immediate discharge letter is often 
handed directly to the patient, and not always copied to the
GP. It is not unusual for patients to return home after surgery 
without informing their GPs that they have been discharged. 
Since the GPs often do not know that the patient was sched-
uled for surgery in the first-place, they may not know that the 
patients have had surgery at all until several months later, ei-
ther after receiving the full discharge letter or following the 
patient presenting at the practice for an entirely separate mat-
ter. Overall, the situation was clearly deemed unsatisfactory. 
GPs did not understand why discharge letters were not sent 
electronically as themselves did with referral requests. Again, 
the member of the SCI Gateway development group we inter-
viewed explained that the SCI Gateway had the functionality 
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to handle electronic discharge letters, but that the issue was 
centred on the organisation of the discharge process in hospi-
tals. This generally involved a junior doctor in the surgical 
ward — not directly involved in the care of the discharged 
patients — being responsible for writing the immediate dis-
charge letters. The full discharge letter is later dictated and 
recorded by the surgeons. It then takes another several weeks 
for these recordings to be typed and sent back to the GPs. A 
range of factors thus affected the quality of the discharge in-
formation, including: the quality of the consultant feedback, 
how busy the surgical service was, and the quality of support 
and secretarial staff.

Conclusion 

Substantial progress has been made towards improving infor-
mation transfer and sharing within the surgical pathway. A 
sustained national effort put into policy building, along with 
engagement with stakeholders, have been key factors in the 
successful implementation of national and regional eHealth 
implementations and services (i.e. eReferral, the electronic 
clinical portal). On the other-hand, barriers to the full integra-
tion of information across the patient pathway remain. These 
include a lack of IT training among primary care practitioners, 
a lack of inter-professional collaboration and communication 
around the development of referral protocols, and the lack of 
integration of electronic information systems in hospitals. Ad-
ditionally barriers include the lack of effective utilisation of 
referral information during POA and finally the poor coordina-
tion of discharge documentation across services. Thus, pro-
moting increased communication, understanding and coopera-
tion at the interfaces between services is essential to optimise
the transitions and effectiveness of processes across the patient
surgical pathway.
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