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Abstract  

More and more studies have shown that physiological deterioration can be 

observed up to 24 hours before a serious incident such as cardiac arrest occurs. 

The changes are detected in order to insert the appropriate action at the right time 

and to the right extent. Södersjukhuset was among the first hospitals in Sweden 

to introduce mandatory manual monitoring of vital signs (pulse, blood pressure, 

respiratory rate, temperature and saturation). The observations are done twice a 

day for all admitted patients. To evaluate the risk of deterioration, Modified 

Early Warning Score (MEWS) is used.  

The disadvantage of this intermittent patient surveillance system (IPSS) is that it 

is non-continuous. The monitoring procedure is also time consuming. 

Furthermore, different persons carry out the observations and this in itself leads 

to variation in assessment. Moreover, there is the risk that changes between two 

observations will not be detected in time. More studies also indicate that 

respiratory rate is the first parameter that indicates a patient is deteriorating. At 

the same time, it is difficult to track and measure the respiration as well as the 

validation and reproducibility is low. Therefore, a Continuous Patient 

Surveillance System (CPSS) will be introduced in one surgical ward at 

Södersjukhuset.  

This master thesis aims to study the implementation of the new monitoring 

system. An analysis was done, of how this new technology is handled within the 

healthcare providers and what impact this has for personnel and patients at the 

surgical ward. This project also aims to suggest solutions and strategies based on 

science of implementation in order to overcome identified challenges (Grol and 

Wensing Implementation of Change Model). 

This thesis is important for increasing knowledge and understanding of 

interactions between human, technology and organization. This information can 

be generalized to other situations when technology is introduced in the context of 

healthcare. The methodology used in this project is qualitative and the obtained 

data is collected through semi-structured interviews and observations. 

The results suggest that the implementation plan deviates from the desired plan 

due to unpredictable technical complications. Moreover, there are insufficient 

interactions between the company and the surgical ward. Based on science of 

implementation it is recommended to expand the target group and information 

flow to other wards and units in order to avoid resistance in the initial 

implementation. 

Through this project, it appears that overall the staff are looking forward to the 

implementation of the CPSS systems in a surgical ward at Södersjukhuset.   

Keywords: Continuous Patient Surveillance System, implementation, 

Södersjukhuset, Grol and Wensing Implementation of Change Model. 
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Sammanfattning 
Fysiologiska förändringar hos patienter påvisar att något allvarlig är på gång och 

att patientens hälsa är i fara. Upp till 24 timmar innan en hotande försämring 

såsom hjärtstopp uppstår, kan förändringar upptäckas i syfte att sätta in adekvata 

åtgärd vid rätt tidpunkt och i rätt utsträckning. Södersjukhuset har varit bland de 

första sjukhusen i landet som sedan 2007 har infört en obligatorisk manuell 

övervakning av vitalparametrar (puls, blodtryck, andningsfrekvens, temperatur 

och saturation). Observationen görs två gånger per dygn för alla inskrivna 

patienter. För att värdera risken för försämring används bedömningsskalan 

Modified Early Warning Score (MEWS).  

Nackdelen med detta intermittent patient övervakning system (IPSS) är att det 

inte är kontinuerligt och till viss del tidsödande. Vidare är det olika individer 

som utför observationen och detta i sig leder till att likvärdiga bedömningar inte 

erhålls. Det går inte bortse ifrån risken att förändringar mellan två observationer 

inte upptäcks i tid. Fler studier tyder också på att andningsfrekvens är den 

parametern som först visar att patienten försämras. Dock är mätning av andning 

är svårt samtidigt som validiteten och reproducerbarheten är lång. På 

kirurgavdelningen på Södersjukhuset kommer därför ett kontinuerligt 

patientövervakningssystem (CPSS) att införas.  

Denna uppsats syftar till att studera implementering av ett nytt 

övervakningssystem som ska användas till att övervaka alla inskriva patienter på 

avdelningen. En analys utfördes av hur implementering av en ny teknik hanteras 

inom sjukvården samt vilken inverkan denna implementering medför för 

personal och patienter inom kirurgavdelningen. Detta projekt har även till syfte 

att föreslå lösningar och strategier som bygger på implementeringsteori för att 

övervinna identifierad svårigheter (Grol and Wensing Implementation of Change 

Model). 

Examensarbetet inriktas mot förståelse av interaktion mellan människa, teknik 

och organisation. Angreppsättet i detta projekt är kvalitativt och erhållna data har 

insamlats via semistrukturerade intervjuer och observationer.   

Resultatet i detta arbete indikerar bland annat på att planeringen av 

implementeringen avviker på grund av icke förutsägbara tekniska 

komplikationer. Majoriteten anger att det finns brister i interaktion mellan 

leverantören och kirurgavdelningen på Södersjukhuset. En framtagen lösning, 

baserad på implementeringsteori är att utvidga målgruppen och 

informationsflödet till övriga avdelningar i syfte till att undvika den initiala 

resistansen. Genom detta arbete har det framkommit att generellt är personalen 

positiv inställt till implementering av CPSS-system på kirurgavdelningen på 

Södersjukhuset. 

Nyckelord: Continuous Patient Surveillance System, implementering, 

Södersjukhuset, Grol and Wensing Implementation of Change Model.
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1. Introduction   
Recognition, communication, and response to deterioration of patients are among 

the most important safety aspects in healthcare. Patients in an intensive care unit 

(ICU) are usually equipped with continuous and frequent monitoring of vital 

signs such as pulse, blood pressure, respiratory rate, and also there are high 

nurse-to-patient ratios. However, when patients are admitted to a medical-

surgical ward, continuous monitoring is no longer available even though the 

needs are huge for severely ill patients or those who undergo emergency 

treatment or surgery. Therefore, regular manual observations of physiological 

changes are crucial and help the staff to prevent and minimize serious events 

such as cardiac arrest or death.  In this master thesis, an analysis of a Continuous 

Patient Surveillance System (CPSS) was performed. The system was introduced 

in 2015 in one surgical ward at Södersjukhuset, a major hospital in the center of 

Stockholm in Sweden. This thesis concerns the pre-study and has an explorative 

approach. 

The aim of this master thesis is to explore how introduction and implementation 

of new techniques can be applied in healthcare. There is a need for better 

understanding of implementation problems. The healthcare system needs active 

development of new medical devices that ensure patients access to the best 

possible technology in an effective and socioeconomic aspects. Another aim of 

the thesis is to capture the needs, desires and beliefs of users (care providers) and 

challenges in relation to CPSS.  

All these elements are definitely necessary to effectively take advantage of new 

products and innovations in healthcare. 

Next section (see section 1.1) goes through today’s situation when using the 

manual observation system of vital signs, Modified Early Warning Score 

(MEWS).  To give a full picture, the section will also include definitions about 

implementation strategies. This is to enable a comparison between the present 

and the general procedure for implementation of new technology in the field of 

medical engineering.  The established methodology used in this master thesis is 

described in section 3 together with a description about the surgical ward in 

Södersjukhuset and the CPSS that was introduced to the organization. In section 

4 an analysis about solutions and strategies based on science of implementation 

is detailed. Lastly, section 5 contains a discussion and conclusion of the impact 

of this monitoring system for healthcare.  

1.1 The Current Situation in Healthcare 

Many studies have suggested that a large number of patients who experience 

cardiac arrest in hospitals have abnormal vital signs hours before a serious 

incident occurs (1). Patients at medical-surgical wards who are considered to be 

at higher risk of deterioration may be identified by close, consistent and accurate 

monitoring of physiological observations. Due to this fact, hospitals around the 

world have tried to find solutions and developed models like Rapid Response 
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System (RRS). This system enables tracking of the patient’s vital signs and 

responds to patient’s clinical status for better identification of deterioration and 

rapid action depending on patient conditions. RRS is divided in two parts (2, 3): 

i. The ability to detect patient at risk and obtain help.  

ii. The response team, also known as medical emergency team (MET), 

which responds to calls for assistance. 

METs started to be used in the 1990’s but unfortunately there are various studies 

that either enhance or undermine the MET’s impact on the number of clinical 

outcomes such as unplanned ICU admission, cardiac arrest or mortality (2). 

However, a recent review of literature showed that there is “moderate to strong 

evidence that METs are associated with decreased mortality and cardiac arrest, 

but weaker evidence on reducing ICU admission rate” (4). 

A commonly used manual observation system of vital signs is MEWS with the 

possibility to call a MET team if the patient deteriorates.  MEWS is a 

physiological scale with different components that are recorded every time a set 

of observation are made. MEWS is based on physiological measurements of 

blood pressure, heart rate, respiratory rate, temperature, urine output and level of 

consciousness. Any variation from normal range returns a composite score where 

the threshold-value is four (Figure 1) and values above it indicate that the patient 

is at risk for deterioration (5). This manual monitoring of vital signs is a method 

that assists the nurse to evaluate the patient’s health or illness and also aims to 

improve and ensure the quality of care.  

 

Figure 1. MEWS scale- increasing patient safety so that the right intervention can be made at the right time 

(23). 
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The main purpose of MEWS is to facilitate early recognition of patients at risk 

and to contribute to better communication between nurses and physicians when a 

deterioration in a patient’s health condition appears. Furthermore, it means 

earlier interventions, which can possibly prevent the patients from being 

transferred to the ICU. Thus, the MEWS assessment is an important part of the 

risk management strategies in hospitals (5). However, there are studies indicating 

that vital signs sometimes are not measured, recorded or reported frequently 

enough.  A non-effective observation may be due to improper observation 

documentation, deficiency in understanding the importance of vital signs 

abnormalities, or suboptimal intervention due to inadequate skills and 

organizational deficiency (6). The procedure of measuring vital signs is also 

repetitive and time-consuming. The frequent vital signs monitoring means that a 

nurse measures and documents thousands of normal observations during her or 

his career (7). It also turns out that the adherence to measuring respiration rate is 

low during the manual observations. This might be due to the fact that nurses 

consider the respiratory rate as inferior and perhaps more difficult to measure 

compared to blood pressure, heart rate and temperature.  However, evidence 

indicates that abnormal respiratory rate is one of the most important signs of 

serious illness (8).   

The critical question that remains is whether nurses perceive this task as 

uninspiring and pointless, despite its potential to prevent serious events with 

negative consequences, or do nurses overlook vital sign monitoring to attempt to 

balance their workload? Simultaneously MEWS can be used as a tool to 

overcome communication barriers and give an opportunity to personnel to make 

themselves heard due to their concerns about patient’s health status (6). 

The awareness of urgency for improvement in vital sign monitoring combined 

with an ageing population and the major changes that are occurring in the 

healthcare system clarifies the need for developments. A new generation of 

technology extends an alternative option to the manual observation technique. 

The CPSS will not replace clinicians but will rather be in support of a better 

clinical assessment. While this new technology might bring new opportunities 

when it comes to patient safety and healthcare quality, there are few scientific 

studies of it in the field. Two of the studies evaluating efficacy of CPSS were 

published during 2010 and 2012 (9, 10). Results of these two studies indicate 

that serious events and ICU transfers can be reduced. Furthermore, the required 

time for measurement of vital sign parameters declined. The conclusions from 

these two studies show that CPSS, in the short term, may increase cost for 

society due to technique investment but in long term might lead to 

socioeconomic benefits due to better monitoring routines and more reliable care.  

During 2010, Taenzer et al, implemented a patient surveillance system in a 36 

bed orthopedic ward with postoperative care. The aim of the study was to 

explore if the implemented system facilitated early recognition of patients’ 

medical conditions but also to explore the system’s ability to notice deterioration 

and need for intervention. The surveillance system during the study was 
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constructed to maximize patient and nurse acceptance. The ambition was to 

minimize false positive alarms and only have alert alarms at clinical meaningful 

situations. The alert system worked via a pager if a preset threshold value was 

exceeded. In order to minimize the false positive alarms, careful calibration of 

the alarm trigger system was done to find a balance between high sensitivity and 

number of false alarms (9).  

The study group found that the alarm trigger level for monitoring patients in 

intensive care in an operating room was typically when saturation (SpO2) 

decreased under 93%. Given that nurse-to-patient ratios in these situations was 

1:1 with full attention, direct identification and response to the critical 

circumstances was possible. However, in general care, nurse-to-patient ratio is 

not so high and too often alarms distract nurses’ attention from important tasks. 

Still, it is crucial to have alarms in order to identify deterioration. Therefore, to 

reach a balance between reasonable alarms and reduction of false positive 

alarms, the threshold values were adjusted as follows: 

 Spo2 less than 80% 

 Heart rate (HR) less than 50 and more than 140 beats/minute 

The research group published the results of their study which showed that the 

patient surveillance system reduced both serious events and ICU transfers 

significantly (9).  

Two years later, Bellomo et al (10), conducted a multicenter controlled before 

and after study. The hypothesis was that automated vital sign monitoring might 

affect treatment, outcome, and the necessary time required for nurses to measure 

vital signs. The surveillance system used during the study had the capacity to 

provide vital sign parameters and also to calculate the MEWS score (10).  The 

results of the study showed that automated vital sign monitoring was associated 

with faster achievement of vital sign parameters. Required time to measure and 

record a set of parameters decreased from 4,1± 1,3 minutes to 2,5± 0,5 minutes. 

About 1750 nursing hours/year/ward could be saved due to the automated 

procedure (10).  

It was also found that the trigger for MET calls changed, a greater percentage of 

the calls being due to abnormal respiratory rate. Furthermore, in-hospital 

survival improved when it comes to MET call patients and a reduction of the 

length of stay in hospital. The research group also claimed that observation may 

help to improve the quality of care and save lives. Bellomo et al, claimed that 

approximately 12 more lives might have been saved among patients in the study-

wards with an intervention (automated monitoring) that does not impose any risk 

or harm to the patient (10).  
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1.2 Changes in Healthcare as a Complex Problem 

The modern information age combined with technology and tools is probably 

causing knowledge to be transferred faster than in the past. It is becoming more 

obvious for clinicians and researchers that it takes time before the results and 

implications of a research relating safe, user-friendly and efficient care can be 

applied in reality and into daily practice (11).  

For many innovations in healthcare, the practice is not a direct result of scientific 

findings and professionals are not the passive recipients of pre-packaged 

knowledge based on research. Rather they discuss, interpret, dispute, modify, 

and in many cases, make their own conclusions in order to apply it in reality 

(12). The power and strength behind an improvement is based on the fact that 

existing practice is not fulfilling expectations and the current practice does not 

lead to the intended result. The working process and methods can be inefficient 

or, in the worst case, unsafe (11).  

Many problems in healthcare are associated with availability of care and the 

issue of productivity. Considering the theory of complexity, there are 

independent subunits in a system that integrate with each other. In this kind of 

system the idea of self-organization and adaptive system converts to an 

interesting phenomenon. Self-organization motivates the system to try to control 

the events that occurred in the environment to their advantage (13). 

The complexity makes the system more spontaneous, more disordered, and 

sometimes it is not possible to predict events that will occur. Consequently, the 

system becomes more dynamic and distinguished from a static system (13). If 

the healthcare system analyzed, from theory of complexity perspective, a 

centralized pattern becomes apparent. There are individuals as nurses, doctors, 

technicians and administrative staff. All these individuals create different units in 

an organization with focus on various groups of patients. The team has properties 

that concern the whole system, which at the same time cannot be distinguished in 

each individual. Furthermore, these individuals and teams create and are part of a 

bigger section that also has well-defined and established visions. Higher up in 

the system at a more general level, wards together with other performers 

formulate a hospital. An interesting aspect is that every single level has unique 

qualities, abilities, and characters that require different tools and methods to 

study and understand them (14). 

The above mentioned aspects also mean that the focus should be on 

improvement of the whole system and not on divisions or individual 

components. Individual performers are directly linked to the whole system and 

will transform the contexts for each other. It is worth remembering that each 

division has simple and common rules for behaviors. Thus, the behavior-pattern 

among “attractors” leads the system into a predetermined direction (12).  
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1.3 The Concept of Implementation and its Outcome  
The concept of implementation can be explained as “a planned process and 

systematic introduction of innovations and/or changes of proven value; the aim 

being that these are given a structural place in professional practice, in the 

functioning of organizations or in the healthcare structure” (11). Definitions 

related to the implementation concept can be divided into different steps such as 

(11): 

 Diffusion: includes the planning process and spreading information about 
the innovation to the target group (care providers).  

 Dissemination: better and more intensive communication of information to 

personnel. The aim is to increase their skills and knowledge. Therefore, 

more activities are needed than in the diffusion phase.  

 Adaptation: in this phase there is a positive attitude about the changes.  

 Implementation: at this stage of development the innovation is introduced 
into daily routine.  

When it comes to medical technologies, political, organizational, and cultural 

factors have impacts on the introduction decision. Another important aspect is 

the financial framework that sometimes requires scientific evidence before new 

technology is introduced into clinical practice. What it actually means is that 

clinical advantages are not the only element that control and determine if 

products come into contact with patients. Furthermore a decision for 

implementation of new technology on its own does not always lead to optimal 

usage (12).  

The implementation process in many cases occurs after a decision has been taken 

but many of the following choices and training processes are overlapping. 

Therefore, you can never study the implementation without studying the 

initiation factors behind the introduction because the implementation outcomes 

are affected by the previous step. The implementation phase can be divided into 

two phases, namely the trial period and routinization. It is actually during the 

trial period that organizations make their decisions for further use of innovation 

or reject it completely. If it proves that the trial period has distinctive results then 

the process will be followed by the routinization phase and an established usage. 

It is important to point out three main components: the innovation’s capacity and 

properties, the existing properties among decision-makers, and context. When it 

comes to medical innovations systems the context is defined as internal and 

external (12). 

Internal context 

 Resource and financing conditions 

 Leadership 

 Magnitude of organization 

External context 

 Environmental factors 

 Guidelines and regulations on national and international level 
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To have a continuous implementation process and development, the innovation’s 

properties and perception of potential and/or active users are among the most 

important elements and have an impact on how open-minded an organization is 

to innovations. Furthermore, to what extent the innovation is promoted by 

individuals in the system and how influential they are is also crucial (12).   

Another essential element with large impact is compatibility, i.e. the capacity 

between organizations and innovation to be adapted to each other. Information 

flow, individual and organizational learning, and interpersonal relationships are 

also an important part of the decision-making process (12).  

For a long period researchers have tried to identify the organizational factors that 

affect how compatible an organization is with innovations. But the number of 

factors involved makes the situation complicated and it is hard to draw any 

general conclusions. It has been possible to see a pattern showing that high 

complexity, low formalization, and low centralization can be favoring and 

positively related to the initiation and process of innovation. Nevertheless they 

may also be a hindering factor and are negatively related to the implementation 

itself (12).   

1.4 Implementation of Medical Technology Innovations and 

Different approaches 
The medical technology innovations-system and its structure consists of 

companies, healthcare with related wards, research organizations, public and 

private financial actors. The companies are the most central actors in the early 

stage of an innovation process with intention to spread the innovation both 

national and international. Later, the focus shifts to healthcare’s micro, meso and 

macro system. Divided in such way that (12):  

 Individual careproviders are building up the micro system. 

 Different care-units like primary healthcare or a hospital creates the meso 

system.  

 Country council generates the macro system. 

Different strategies can be used to influence the implementation process but the 

immediate focus here is on strategies to resolve the implementation’s problems. 

The fact is that there are many reasons why implementation resistance occurs 

and cause inertia in a system. Resistance and willingness to change are working 

against each other; however, both are necessary to balance the process of change. 

Resistance is necessary to sustain the social structure. Individuals who slow 

down and discourage the innovation-process make these decisions due to 

completely rational reasons. From a personal point of view this attitude is 

rational, however from an organizational or social perspective the behavior is 

perhaps regarded as irrational (12).  

Even if there is resistance in an organization, the staffs are often supporting the 

changes if they perceive it as manageable, understandable, and also meaningful. 

The resistance decreases even more if they get an opportunity to influence and 

affect the process. Of course, there are individuals with differences where some 
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may find the changes stimulating while others try to resist it. Somehow we must 

not overlook the fact that if many changes have been implemented for a short 

period of time without any concrete result, the staff will get tired of the constant 

changes (15).  

1.4.1 Different Types of Resistance  

There are two subgroups of innovation’s resistance: passive and active. Passive 

resistance is when the users do not have a clear opinion or have not adopted a 

position on the innovation but still believe that it is not worth the trouble to learn 

the innovation (12).  

The resistance can also be active which means that it’s more conducive that the 

innovation will not be used. It means that the technology can be discredited and 

only negative aspects are emphasized. It has been mentioned before that the 

underlying causes for resistance varies depending on the type of innovation and 

the context it is applied in (12). Hence, the first implementation strategy is to 

recognize the logic behind the resistance. A collection of the most common 

motivations behind the innovation refusal when it comes to initial and continued 

implementation is found below.  

Initial implementation: 

 Poor scientific evidence 

 Low interaction between organization and innovation 

 Unsatisfied communication 

 Depressed need and demand  

Continued implementation:  

 Lack of knowledge  

 To many overestimated positive effects 

 Long-term adverse effects 

The next section will clarify how healthcare can support the implementation 

process based on useful strategies such as information dissemination, training, 

and education, social influence and power, adjustment and risk reduction.  

1.4.2 Information Dissemination  

One of the basic implementation strategies is diffusion so that the information 

reaches all involving partners. This increases accessibility and dissemination of 

evidence-based information. Usually there are needs for interaction with the 

actual companies. However, the information disseminated shall be balanced so 

the dissemination process does not become pure marketing (12).   

Even if organizational changes regularly face criticism, it does not necessarily 

mean that the critic is questioning the fact. The criticism usually reflects issues 

with the changing process and insufficient information, which in turn, depends 

on the fact that the leadership is not aware of how the organization will work in 

the future (15).  
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1.4.3 Training and Education  

In order to introduce new innovation in a system, training and knowledge are 

necessary. In implementation, basic principles like education result in increased 

competence but also insight about the organization itself and the existing 

structure.  

The selection strategies about education are fundamental for knowing how 

innovation and organization should be adjusted to obtain an optimal outcome. It 

is desirable to have the learning process be interactive with the company and all 

involved partners to facilitate full insight in all parties’ problems. Learning in a 

context where healthcare, companies, and research are involved enable 

expansion of applied and practice-related innovations. Simultaneously, if the 

medical industry gets access to a test environment it can create potential sale 

opportunities in an organization (12).   

1.4.4 Social Influence and Power 

For prevention purposes, engagement of representatives of various professional 

groups is crucial. Thus, the feeling of manipulation will not exist. Certainly, it is 

impossible to cover all interested participants and therefore the key figures 

should be identified (12).  

1.4.5 Adjustment and Risk reduction   

The fact is that implementation will not occur without a good adjustment and 

conformation between organization and innovation. It requires determining if the 

innovation must be adapted to the organization or vice versa. If the plan is to 

adjust the organization after the innovation, to favor it, then it is essential to 

think about the impact of the decision on the entire organization. At the same 

time it should be remembered that it is less hazardous and easier to adapt the 

innovation after the current structure (12).  

Risk and uncertainty in any decision-making process are important factors. In 

many cases the risk and uncertainly may be due to low experienced reliability or 

lack of access to the decision-materials. Routinely the perceived risks are 

reduced when the skill level increases. Unfortunately if the knowledge doesn’t 

reach the threshold level, there are no grounds for making an adaption-decision. 

On one hand, risk can concern patients, seen from a treatment perspective. On 

the other hand, there may be consequences for the decision makers. 

In many cases the risk for a patient is reduced by a step-by-step implementation 

and continuous feedback of obtained results in order to modify the next step. The 

risk concerning decision makers can probably be reduced by burden sharing. 

This is because wrong decisions with negative consequences does not influence 

only one or a few individuals (12). 
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1.5 Models and Frameworks  
The main reason for usage of theories referred to implementation of 

interventions is to facilitate evaluation and provide a base for conclusions. The 

usage of theories will give a better insight about why and how a certain 

intervention leads to positive or negative effects. In many cases the theory usage 

contributes to deeper understanding of countervailing power but also promoting 

a foundation for further plans for interventions in the future.   

There are various opinions about the increased use of theories, models, and 

frameworks in the healthcare context. The theory usage allows one to draw 

general conclusions while some believe that the application of a theory does 

more harm than good (16). This section will be continued by a description of 

different theories and models that might support an implementation process in 

healthcare organizations.  

1.5.1 Knowledge to Action model- KTA 

This model works as a framework for how to apply knowledge to an 

organization (17). The knowledge is obtained by research (research-based) or 

experience (practice-based). The model consists of two crucial parts: knowledge 

creation and action. Knowledge creation refers to various studies that 

consequently result in new tools (e.g. guidelines), while action, is aiming new 

knowledge to reach the user (17).  

The KTA-model is characterized as a funnel (Figure 2), where the identification 

of the problem is in the tip of the funnel and consequently the various phases 

follow circles around the funnel. The last phase is to support the user with the 

new knowledge in a feedback system  (17).  
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Figure 2. The funnel-shaped KTA model and its associated sub-processes (11).  

1.5.2 Promoting Action on Research Implementation in Health Service 

framework-PARiHS 

The most important elements in this particular framework are evidence, context, 

and how the implementation process is facilitated. The PARiHS-framework 

classifies a successful implementation (SI). SI is a function (f) of the type of 

evidence (E), the category and qualities of the context (C) in which the evidence 

is being introduced, and of course the way the process is facilitated (F) (18): 

𝑆𝐼 = 𝑓(𝐸, 𝐶, 𝐹) 

This framework is very useful in order to analyze dissemination of innovation at 

an organizational level. The framework also provides a design and constructs 

hypotheses on how a current project will succeed.  
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1.5.3 Reach, Efficacy – Adoption, Implementation and Maintenance 

framework – RE-AIM 

The RE-AIM model consists of five different components, each of which will be 

discussed separately.  

Reach stands for what extent and proportion representatives choose to participate 

in the project or specific intervention (19). Efficiency is about the impact that the 

specific intervention might have, for example, economic effects.  

The number and dimension of the units and the organization involved explains 

the adoption phenomena. Thereby, implementation explains if the intervention 

manages to deliver or fulfill the intended outcome and to what extent. This is 

with respect to activities, timetable, and costs. Last but not least, maintenance 

implies how well the intervention becomes a part of existing routines (19).  

1.5.4 Grol and Wensing model of effective implementation 

The characteristic feature for this model is that a concrete proposal of change 

with clear aims is defined. This model includes an evaluation of whether the 

objectives are realistic or achievable. Context and the target group should be 

analyzed in order to identify current problems, as well as stimulating and 

hindering factors (11).  

The next step in this model is to choose and prepare strategies in order to have an 

effective dissemination, an effective implementation, and a process of change 

maintenance. Furthermore, a clear implementation plan with defined activity, 

tasks, and a time schedule should be prepared. An extremely important step is to 

constantly evaluate and follow up the process, and if necessary revise the project 

plan. Figure 3 shows a flow chart of the feedback system with input-and output 

parameters that can influence the outcome of an intervention (11).  
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Figure 3. Flowchart of the Grol and Wensing Implementation of Change Model (11).  
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1.6 Procurement of Medical Equipment 
Sweden faces major demographic changes and the needs for more efficient 

healthcare are increasing. Therefore, it is crucial to allow an expansion of 

medical innovation in order to obtain more efficient care processes, either in 

terms of treatment or diagnostic and prevention measures.  

The most important matter is faster recovery and rapid patient discharge from 

hospitals. Obviously, this will not only mitigate the patient’s suffering but will 

also lead to a reduction of medical staff time. The starting point for a successful 

innovation is good cooperation between medical technology companies, 

healthcare, and academia. Communication and dialogue are thereby the most 

important presumptions for innovation development adapted to healthcare and 

patient’s needs.  

Here in Sweden, the public sector is the largest customer of medical devices, 

making the majority of medical equipment purchases. Certainly this means that 

the law on public procurement “lagen om offentling upphandling” (LOU) is 

central for both the purchaser and the contractor. The purpose of the procurement 

is to ensure that the taxpayers’ money is used in the best possible way. 

Furthermore, the purpose is to nominate the product or solution that satisfies 

specific needs at the best price.  

Traditionally, procurement has focused on the lowest price per unit and not the 

best price, i.e. the lowest total cost for the society and therefore taxpayers (20). 

This has in practice resulted in it being challenging to launch new and innovative 

technology by putting demands on the contractor, purchaser, and also the 

healthcare system. 

Medical technology innovations, like all other innovations, are realized by 

individual or collective decisions. Many elements, like different organizational 

or political frameworks, are involved, while the healthcare system becomes 

increasingly more dependent on medical technologies. Many of these 

innovations have contributed to public welfare in the form of health-benefits. 

Other innovations have contributed to economic growth or new knowledge. Even 

so, the accelerated development of technology has also resulted into negative 

effects, like too high costs or technostress, for healthcare professionals. 

Financial, political, cultural, and organizational variables have a crucial role and 

must be considered before a new technology is introduced in clinical practice.  

1.7 The Intended System  
In the medical technology market there are several companies developing and 

manufacturing innovative monitoring technologies. One of these companies is 

Masimo that offer a wireless and continuous patient surveillance system 

consisting of Patient Safety Net™. This technology will be implemented in one 

surgical ward at Södersjukhuset (the ward has been chosen randomly). A clinical 

study during two years (2015-2017) will take place to investigate the CPSS- 

system’s ability to reduce the number of rescue events (e.g. cardiac arrest, 
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emergency alarms) and unplanned ICU transfers. It will also evaluate the ability 

of the system to detect serious changes such as bleeding or leakage after 

surgeries. 

The clinical study will also capture the impact of the new technology on staff 

and patients. Consequently, there will be a single center before and after study. 

The research result will be critical. If the results prove that the product has 

distinctive advantages in terms of patient safety, workload, and quality of care, 

the hospital may further invest in this kind of continuous monitoring technology. 

If not, they can decide to reject the idea completely. Increased automation of 

vital sign recording with the help of CPSS will eventually minimize the time 

needed for some of the observations. Hopefully, automation will support the 

clinicians to be able to quickly assess parameters such as respiration rate and 

facilitate the personnel to move rapidly between patients.  

The outcomes are also needed as an input for better understanding how new 

technologies should be implemented in organizations like healthcare.  
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2. Aim and Objectives  
The aim of this master thesis project is to address and analyze potential benefits 

and side effects related to the introduction of a continuous surveillance 

monitoring system on healthcare workers and the cooperation between them. The 

introduction process of new medical technologies in many cases faces 

facilitating or impeding factors so implementation strategies are becoming more 

important. This thesis will address the following objectives: 

i. Analyze the context and the target group in order to identify 

current problems  

ii. Identify and describe potential opportunities and challenges 

associated with the introduction of the new technology. 

iii. Propose solutions and strategies based on the science of 

implementation to overcome identified issues. 
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3. Methods 
This section will contain an overview of the surgical ward and the surveillance 

system that was introduced and used during the period of study. Followed by an 

explanation of approaches used in this master thesis project. Additionally, the 

strategies that have been designed and performed for this specific case study of 

exploratory character will be clarified.  

3.1 Description of the Surgical Ward 

The concept of manual observation and assessment of MEWS was established 

2007 at Södersjukhuset with the possibility to call a MET team. The MET team 

consists of an intensive care physician and an intensive care nurse. The team has 

the responsibility for MET-preparedness during their duty-shift. The MET team 

is available 24 hours a day seven days a week for consultation or emergency 

visits (21).  

This selected surgical ward at Södersjukhuset has 26 beds and is taking care of 

patients with upper gastrointestinal diseases which among others includes the 

stomach, gallbladder and pancreas (22). Common diagnosis are gastro-intestinal 

bleeds, inflammation of the gallbladder, gallstones and pancreatitis. The nurse to 

patient and assistant-nurse to patient ratio at the ward is 1:5 and 1:9 respectively 

(2). Patients admitted to the ward have different severity of medical conditions, 

ranging from critically ill to more mobile patients.  

The current Intermittent Patient Surveillance System (IPSS) is based on manual 

observation which takes place twice a day (morning and evening) for all 

admitted patients (2). For postoperative patients, MEWS shall be taken at arrival 

to the ward and then every eight hours during the first 24 hours after surgery. 

The assessments might be carried out more frequently with six or four hour 

intervals based on doctor’s prescription (23). If any value differs from the normal 

range, it’s very important to address the reason behind it and to contact the 

responsible physician. 

At each work shift, nurses and assistant-nurses are working parallel in three 

different care teams. Patients are divided in groups where each team takes care of 

4-9 patients. It is usually three assistant-nurses who perform MEWS-assessment 

at the same time in each and every care team. Each measured value should be 

documented in the patient’s digital medical record system, Take Care, and the 

MEWS-score is automatically calculated and registered.  
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Today’s manual observation system implies that the 

assistants-nurse prepare a vital signs-monitor on a 

rolling stand (Figure 4) together with a laptop. 

Systolic blood pressure, heart rate and saturation are 

obtained by the equipment. Body temperature is 

estimated by a thermometer and the respiration rate 

is calculated by the person manually observing the 

patient’s chest movements. 

In practice it is necessary to perform the assessment 

as soon as possible during the morning shift, before 

nurses begin to administer the prescribed morning 

medications and earlier than doctor’s morning 

rounds to enable appropriated interventions. 

Sometimes the situation gets more complicated, 

stressful and complex. The reason for that is that the 

care providers not only offer services in monitoring 

patient’s health condition, the staff also assist the 

patients with nursing care like assisting with 

personal hygiene, mobilization and breakfast 

intake and prepare the patients for surgery and 

other events such as x-ray examination. The 

nurse also put effort in building up a good 

relationship with patients since they get the closest contact with them when 

patients are most vulnerable. 

3.2 Introduction of a Continuous Surveillance Monitoring 

System-CPSS  
This master thesis during 20 weeks (September 2015 to January 2016) is a part 

of a larger research study from Karolinska Institutet and KTH. The researchers 

Svensén et al, describes in their research plan that the study has a prospective, 

longitudinal before and after design. The introduction of the CPSS aims to draw 

a comparison between the new technique and the existing IPSS, based on manual 

observation of vital signs and assessment of the MEWS scale (2). Before and at 

the introduction of the CPSS there will be observations and interviews to explore 

how the CPSS system is introduced and used, and also how monitoring of 

patients are conduced, and how continuity of work is maintained. 

During the clinical study, all admitted patients to this surgical ward were 

included in the study with the exception of palliative patients at terminal care. 

Disabled patients with risk for tangles of cables and those who refused to be 

continuously monitored were also excluded.  

For the CPSS, a monitoring system consisting of Patient Safety Net was used as 

described in the next section.  

Figure 4. A patient-monitor on a 

rolling stand for measurement of 
systolic blood pressure, heart rate 

and saturation (29). 



21 

 

3.2.1 Patient Safety Net  

The patient surveillance monitoring system consists of several parts: 

 A fixed installed monitor called Root (Figure 5) at every bedside. 

 Two remote controls, Radius 7 (Figure 5), with wires connected to a 

finger probe and an acoustic transducer. The remote controller is placed 

on the upper arm and receives information about the vital parameters and 

forwards it wireless with a Bluetooth to the monitor. The battery life for 

each remote control is 12 hours and can be charged while it is placed in 

the monitor.  

 A server with a central-monitor, Patient Safety Net, which view all 

monitors are connected to through a direct Wi-Fi communication.  

 11 pagers for direct notification about alarms to the nurse in charge of the 

patient. 

Each patient receives a single patient kit with consumer goods: 

 A finger probe which measures saturation (SpO2), pulse rate (PR) and 

hemoglobin (SpHb) (Figure 6).  

 An acoustic transducer placed on the side of the neck (Figure 6, 7), along 

the vocal cord. The transducer measures the respiration rate (RR).  

  

  

 

   

Figure 5. The monitor, Root, with containers for battery charging of the 
remote control. Radius 7 which is placed on the patient's forearm (30). 

Figure 7. A complete picture of the whole 
system. Finger probe at the finger, the acoustic 

transducer at the neck, and Radius 7 placed on 

the forearm. 

Figure 6. Acoustic transducer to the 

left and finger probe to the right 
(31). 
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At each shift, a nurse, an assistant-nurse, and a coordinator will be assigned to 

each patient. Meanwhile, all the nurses and assistant nurses share the 

responsibility for the patients and must be equipped with a pager. Technology is 

based on a 15 seconds alarm delay to allow for patient to improve spontaneously. 

After 15 seconds the alarm will go from the patient’s equipment. After another 

15 seconds of unchanged situation, an alarm will be sent to responsible nurse’s 

pager. If the nurse does not confirm the alarm within 60 seconds, the assistant-

nurse and the coordinator receive the alarm. Finally, if no one confirms the alarm 

within five minutes, another alarm goes to all three pagers.  

3.3 Study Design 
The chosen methods of performing the interviews and the observations are 

described in the sections below, in order to define the research process in this 

thesis.   

3.3.1 Interviews 

A qualitative approach has been chosen for the study since it was evaluated to be 

the most appropriate approach to get a detailed description of the particular case 

rather than generalizable results. The main purpose of the qualitative research 

interview is to obtain a better understanding of subjects from the interviewees’ 

own perspective. The qualitative research interview is in technical terms, semi-

structured, which means neither an open conversation nor a closed structured 

questionnaire is performed (24). Thereby an interview guide with focus on 

relevant themes with capacity for proposed questions is necessary.  

When you are prompted to put your thoughts into words, the reality is 

formulated (25). Sometimes the meaning of reality differs from what 

professionals pronounce. Therefore, an interview is a good tool to get people’s 

own understanding of a phenomenon (26). 

The chosen method makes it possible to identify how individuals experiencing 

the introduction and the procedure of new patient monitoring system. The 

method also enables the researchers to explore different motivations steps used 

in order to reach a lasting behavioral changes in the organization. A semi-

structured interview guide with six different thematic issues was constructed 

where the participants had the freedom to answer the questions according to their 

own perceptions and opinions (See appendix 1).  

Individual interviews took place at the hospital, and during the process 

clarification questions were asked to ensure that the interpretation of the 

informant’s message and meaning was interpreted correctly. This is called a self-

correcting interview (24). During the interviews, the staff had not yet started to 

use the surveillance system, nor had they received the training or information 

about specific procedures. However, they had been informed about the basic 

capabilities and the character of this particular surveillance system.  
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Analysis of the collected data was continuous throughout the collection process 

in order to reflect new approaches and to have the opportunity to include 

additional and clarifying questions.    
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3.3.2 Observations 

The main purpose of the observations in this thesis was to study, register, and to 

interpret verbal and physical expressions of how personnel at the ward acted in 

their daily work performance. Make observations is a good method to illustrate 

and define various development and collaboration processes, and to explore how 

things work in reality (27).  

This specific data collection method is qualified as a scientific tool since it’s a 

primary information source for a case study. The method provides direct 

information in the sense that the scientist sees and gets his/her own perception of 

the chain of events (27).  

This methodology helps the researcher to collect data and material from the 

native and natural context. In this particular case, it means that professional 

representatives from the company and the surgical ward meet in person. 

Participation in the meetings was done impartially in order to observe the events 

and development of processes. The observations had a non-systematic character. 

The intent of this sort of observation is to get a real grip on the meaning and the 

implication of the observed situation, behavior pattern, and type of reactions. 

This method is usually designed as participant-observation (28).   

Occasional observations (four times) were performed in order to determine the 

performance of: 

 Information flow  

 Compatibility  

 Communication and collaboration between all involved parties 

 Interaction  

 Feedback mechanism  

Furthermore, to capture a better understanding of the new technology with the 

specific properties, contacts and conversations with some of the company’s 

representatives were completed. The criteria for perception of implementation 

are to have an overview of actors, context, and interaction factors to understand 

how these elements affect the various processes (12). Thus, the performed 

observations were very helpful.   

In the scope of this master thesis the focus will be on the development and 

preparation for the introduction phase. Due to time constraints, patients’ 

judgments, thoughts and perceptions of the surveillance system have not been 

captured. Furthermore, there have not been any measurements for further 

calculation of efficiency and release of resources like time and money in the 

healthcare organization.  
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3.4 Selection of Study Population  
The interviews were done individually because factual information, opinions and 

attitudes were sought. But a classical question remains, i.e. how many 

interviewees are needed? The number of necessary interviewed persons depends 

on the investigative purpose and should be continued until a saturation level is 

reached, i.e. inbound response begins to resemble each other (24).  

When it comes to qualitative research the interviewed number of people tends to 

be either too few or too many. The problem with too few number of interviewing 

persons is that it decreases the study’s trustworthiness. On the contrary, if the 

number of interviews is too large, it’s a waste of time because it does not add any 

new data and most probably does not change the interpretation of the results. 

To capture all the opinions, attitudes, and to have diversity but also a 

comprehensive result, it was important to include different people with different 

backgrounds. Thereby, three assistant-nurses and three nurses were desired to 

participate in interviews. The head nurse of the surgical ward was asked to send 

out a request for attendance in the study. Those interested were booked in an 

interview schedule. Participants in the study had to give their informed consent 

(see appendix 2).  

3.4.1 Selection of Theoretical Framework Model  

In the previous sections various models and frameworks about implementation 

theories were explained. Some of them like Grol and Wensing Implementation 

of change model are theory-based in the sense that they are built on behavioral 

science and are meant to be used for planning, implementation, and evaluation 

processes. While other frameworks and models (KTA, PARiHS and RE-AIM) 

mentioned in this master thesis are helpful when it comes to structuring actions 

to achieve behavioral changes or to just to enable evaluation.  

The Grol and Wensing model of effective implementation (see section 1.5.4) is 

used as a fundamental base for this master thesis. This model’s starting-point is 

that either new guidelines, new knowledge, new innovation, or reformulated 

needs, initiates interventions and entails a systematic approach for proper 

preparation and planning. 

Due to this evidence, the model will be considered as a tool to draw parallels 

between the theory and the current situation. Moreover, the model is used to 

identify preventing or facilitating elements during the introduction phase of the 

continuous patient surveillance system.   
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4. Results 
In this section the results of this is master thesis presented. The result is 

presented by a structure that is relevant to answer the aim and objectives of the 

project.  

4.1 Work Analysis and Efficiency of Today’s IPSS  
Based on existing visions and goals at Södersjukhuset, patients should get the 

best care in the shortest time possible. The average stay at the hospital is three to 

four days depending on whether it is a planned surgery or an emergency case. It 

has been mentioned that vital signs are measured routinely in the morning and 

evening for all admitted patients, regardless of the length of the patient’s stay at 

the ward or the time of discharge.  

The results from the interviews showed that some of the informants found it 

stressful to perform the intermittent monitoring (IPSS). This was associated with 

lack of work experience. The informants also stated that the existing routine is 

now so incorporated that the manual measuring of vital signs work just fine. 

Thereby, the staffs have the chance to build up their working day around a fixed 

routine. The moment when the vital signs are measured is a part of the caregivers 

work and is regarded as a good tool to get an assessment about the patient’s 

health. Clinical gaze can be used sometimes, but overall the informants described 

that they felt secure that deviating values are discovered with the help of MEWS.  

The procedure of taking vital signs was thereby perceived as an important step to 

obtain full insight of the patient’s status. The physicians also have great benefit 

from the observations because they can adjust the treatment according to the 

measured values. This in itself leads to the fact that after the adjusted 

intervention, the assistant-nurse has to re-observe the vital parameters additional 

times and do not have to necessarily wait until the appointed time if they felt that 

the patient was at risk for deterioration. 

For purely logistic reasons, a team of nurses and assistants-nurse have to share 

the vital signs monitoring equipment on the rolling stand, one for each group 

(Figure 4). Sometimes it meant that the equipment was occupied and caregivers 

needed to wait for it while it was used by colleagues.  

The informants also described that increased monitoring could be prescribed up 

to six times per a day and that the need for repeated observations should always 

be evaluated. They claimed that, a great risk at this stage is that observations 

occur not exactly every four hours, but often with extended intervals in between 

due to individual routines, internal variance, and workload in general. A nurse 

assistant meant, keeping up with the prescribed observation intervals and the 

lack of available equipment induced much stress to the nurses and nurse 

assistants. 
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During one of the interviews, an informant mentioned that the observation is 

actually a monotonous work process, but at the same time it opens an 

opportunity to do something else. For example, like having conversations with 

patients or relatives. The majority of the informants, four of six, believed that 

transition to the half automated patient monitor on the rolling stand had to a 

certain extent helped them save time. Time that can be used to make sure that the 

patient is seen, heard, and confirmed.  

One informant highlighted some critical aspects about the current practice, 

namely that the process is time consuming. The respiration rate is the most time 

consuming as it has to be measured over 60 seconds and the total time for a set 

of observations gets up to circa five minutes. It is not only that the process is 

time consuming, but also the fact that the reliability of the measured values are 

low as there are different individuals who perform and measure the parameters.  

The staff may have different approaches in the assessment of respiratory rate like 

measuring it in 30 seconds instead of 60 seconds. For some it may be difficult to 

catch and register the respiration rate in general. Thus, there will be deviation 

and different responses in the measurement values. Respiratory rate is actually 

the most important parameter and the first one to indicate that a patient is 

deteriorating. It is also the element with greatest diversity and hardest to track 

due to the fact that we count in different ways and breathing can be perceived 

differently. The same informant as above described: 

“The body has a compensation mechanism to regulate blood pressure and heart 

rate, which makes it a little more difficult to identify deterioration indications 

using those vital signs. Body cannot correct the breathing mechanism, and 

unfortunately when the patient “crashes”, there is no more compensation left in 

the body.” 

In summary the informant claimed that today’s intermittent observation system 

is an extremely valuable tool to find a patient at risk. The system gives a warning 

signal that something is going on. In addition, she mentioned that the MEWS 

assessment scale helps her to see a pattern in the patient’s medical condition. The 

repeated number of performed assessments allows the caregivers to learn the 

“normal” variation and ranges of vital signs for a particular patient.  

The informants described that another drawbacks with the existing monitoring 

system (IPSS) is the fact that obtained vital signs are snapshots in time. If a 

patient has just been subject to physical activity such as walking upstairs, the 

measurements will show high blood pressure. Unfortunately, the time to wait for 

the pressure to return to baseline does not exist, so the remaining question is 

whether the values are reliable for further registration in the patient’s journal 

system or not? Another aspect, which half of the informants pointed out, was that 

when it comes to medical advancements the healthcare system is a step ahead. In 

reference to the technical aspects (e.g. integration between different modulus) the 

healthcare system is lagging behind and there are areas for improvement.  
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4.2 Preparation and Information Propagation before the 

Implementation 
According to an informant in order to introduce new procedures or technical 

equipment in an organization, communication, information, and dissemination of 

it, is crucial. Unfortunately, in this case, these factors lag behind. The informant 

explained that the basic information about the continuous surveillance system 

and to what extent the observation will be automated with the help of the 

equipment has been declared. But more information has not been obtained. The 

informant felt that the manufacturer has not been crystal clear about which 

software (with certain functions) will be installed at the ward.  

The same informant described that the start-up process has been canceled twice 

due to connection problems between monitors and the hospital’s Wi-Fi network. 

Additional delays were encountered due to requirements about training, which 

the surgical ward demanded to be in Swedish and not in English.  

Some informants pointed out that the desire to establish the CPSS-system may 

have been too strong so the process was put forward too fast. Simultaneously 

they experienced that the implementation process moved too fast in one aspect 

and actually not fast enough in another. The informant claimed that time and 

planning to investigate whether the system is compatible with existing 

organization is crucial. Detected technical issues that were not originally 

foreseen complicated the implementation process. Different approaches in 

Sweden and US (where the equipment is designed) when it comes to patient care 

and how quick the patients are mobilized after surgery have made demands on 

the company to adapt their equipment to more mobile patients. In the past the 

main target group in the US has been bedridden patients while at this surgical 

ward patients are more or less mobile.   

The majority of the interviewed had a more neutral stance about the delay and 

extra time required. They particularly emphasized the fact that the time lag 

helped them to get accustomed to the idea. They also commented that the 

protracted process led to almost no resistance existing any longer.  

It was also clear that education acts a facilitating and key factor in the 

introduction phase of a new technology. Thereby, time and length of the 

education are mentioned as important aspects so there is space for the learning-

process and training. It was also mentioned that education should not occur too 

long before the introduction in that case the information might been forgotten. In 

this particular case the training was designed as an intensive training for a 

smaller group of “super-users” on more than one occasion with deeper level of 

knowledge to ensure that extra support should be available at different shifts. 

One of the informants expressed the desire for more information and experience 

about other studies using the same sort of technology. 

An informant commented on a very interesting aspect namely that everyone of 

the staff was aware about the fact that introduction of this new technology was 
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not purchased and non-binding. If this technology was invested in, everyone 

would have been more critical to the technology. She claimed:  

“We are fully aware of opportunities to switch back to the intermittent 

surveillance monitoring system given that both intermittent and continuous 

monitoring will run parallel during the period of the study”. 

One hundred percent of the informers believed that this particular ward is open-

minded and inclined to changes. All informants stated that desire to be in such a 

ward where new things are tested and evaluated exists, e.g. this ward participated 

in the pilot project as the MEWS scale assessment was evaluated. But it does not 

necessarily mean that everyone is positive toward changes. The informants also 

mentioned that there might be individuals that are neither for nor against the idea 

and are on a more neutral level and of course those who are more negative 

against the idea of continuous monitoring.  

There was a vision among those interviewed that during the introduction phase, 

most of the time would be devoted to the learning-process regarding various 

practical moments. For example, how to place the finger probe, how to place the 

acoustic transducer, and also how to manage the alarms. 

One of the informants explained her concern about resources that may not be 

sufficient. Some hoped that the technology will free up time. While others 

believed the time gain is negligible but still hoped the CPSS system will reduce 

the high pace that existed at the ward. 

When the question about automated monitoring was raised, a nurse claimed that 

monitoring will not be particularly automated, but it creates a continuous and 

constant surveillance opportunity. She also believed that the healthcare 

professionals will still be around the patient to the same extent. This is a stance 

that differs among other informants. They referred to the fact that staff should 

not rely solely on the existence of an alarm system and consequently be with 

patients to a lesser extent. It must, however, be emphasized, that the positive 

standpoint with the CPSS is if the patient is resting, then it is possible to just note 

the vital signs values and continue on to the next patient without disturbing the 

patients. However, they pointed out that the system does not fulfill all the steps 

like blood pressure or body temperature, which must still be measured manually. 

The hypothesis among all of the informers was that the new technique will find 

high-risk patients earlier. Thereby, success of medical treatment with appropriate 

interventions can be given at the right time. According to a nurse, increased care 

quality can also mean the disengaged time can be used for creation of a better 

relationship with the patient and consequently better satisfaction with care. The 

informants believed the type of MET calls will change considering respiratory 

measurement. It’s interesting to mention that, during the first week after the 

start-up, healthcare professionals managed to diagnose a patient with sepsis 

thanks to the CPSS system.  
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Initially, those interviewed did not consider that the surveillance system will 

affect the work environment and the communication between the staff much. But 

alarm handling may increase the stress level and thereby have negative impacts 

on the work environment.   

4.3 Solutions and Strategies Based on Science of Implementation 
Principles from the Grol and Wensing model of effective implementation model 

that was applied in this particular implementation of the CPSS system are 

motivated and declared in Table 1. Additional explanation in order to clarify the 

Table 1 is presented.  

Table 1. Principles from the Grol and Wensing model of effective implementation applied in the 

implementation of the CPSS. 

 Title  Theory  Case study of the 

CPSS 

implementation  

Result 

1. Development 

of proposal for 

change  

Concrete proposal 

of change 

Concrete and 

well-defined 

scope and aims 

explained in 

Research plane 

for clinical study 

(2) 

Reduction of 

resistance and 

aversion toward 

the intervention. 

Development of a 

positive spirit   

2. Analysis of 

actual 

performance, 

target for change 

Analysis of the 

target group  

Identified leaders 

and key figures 

(key figures 

among the care 

providers)  

Involvement of 

the target group in 

all process  

3. Problem 

analysis of target 

group and setting 

Identification of 

current context, 

problems 

(simulating and 

preventive 

factors) 

Detected 

technical issues 

that were not 

originally 

foreseen 

Deviation from 

original plan. 

Postponed 

process, diversion 

of resources  

4. Selection of 

strategies  

Choose and 

prepare strategies 

 Information 

dissemination

 

 

 

 

 

 

 

 Training and 

education 

 

 Low to 

moderate 

integration 

between the 

company and 

the surgical 

ward. 

 

 

 Training and 

education in 

Swedish, 
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 Social 

influence 

 

 

 

 

 

 

 Conformation 

and risk 

reduction 

handled by 

Infinity 

Medical as 

partners to 

Masimo. 

 

 Committed 

representative, 

well-

functioning 

link in-between 

research group 

and the ward 

 

 Adjustment and 

relocation of 

modems for 

wireless 

connectivity to 

Wi-Fi at the 

entire ward. 

Due to 

sufficient 

knowledge, the 

risk reduces.  

5. Execution of 

implementation 

plan 

Implementation 

plan with defined 

tasks and time 

schedule 

Uncertainty in 

coordination and 

communication 

about activities 

Deviation from 

the initial plan 

6. Continuous 

evaluation 

In-and output 

parameters which 

influence 

outcomes 

Questionnaires or 

interviews 

Creating input 

and feedback 

opportunities for 

future revisions  

 

4.3.1 Problem Analysis of Target Group and Setting 

One identified challenge coped with the CPSS is the existing software. The 

present software used in this technique means that as soon as the patient is not 

within Bluetooth service range, the remote controller alerts because the device 

loses the connection with the monitor, Root (Figure 5). If patients choose to 

leave the ward for a shorter period (e.g. to have a walk), an alarm will be 

triggered. Representatives from the company suggest to admit/discharge the 

patient from the registration system as a solution. This is a typical example of 

communication failure between industry and users. This indicates that two 

organizations (in this case healthcare providers and the supplier) do not 

understand each other’s mentality and needs. There are not enough resources or 
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staff at the ward to manage this time-consuming task. Once again it reminds us 

about the fact that these professional categories do not always share a common 

picture.  

Updated software with user-friendly features without mentioned problems has 

been promised from the company, but the question about delivery time remains.  

4.3.2 Selection of Strategies 

According to the Dissemination strategy it is essential that information reaches 

the user, or the decision maker. The fact that the surgical ward was randomly 

chosen may be an obstacle in itself. It is not known whether this particular ward 

is the best possible user with high compatibility, i.e. with high capacity between 

the ward and the innovation to be adapted to each other. Until now, the research 

team dealing with this study has got individuals in the hospital’s micro level 

(individual in the surgical ward) as a target group. Therefore it is adequate to 

spread the information to all relevant wards. One solution is to extend the 

boundaries and reach for a higher level, which is the hospital’s meso level where 

the other wards and units exist. A condition and a platform where others are 

taking part of the project and its’ ongoing outcomes should be created.  

Based on the Adjustment and risk reduction strategy section 1.4.5, the perceived 

risk is gradually reduced if the knowledge of innovation increases. Competence 

improvement and skill-level reduce the perceived risk and it is crucial at the 

adaption-decision process. The strategy can be related to one informant who 

desired and requested more information about similar implementation and its 

outcomes. Due to this fact another solution is to disseminate more information 

about similar implementation.  

4.3.3 Execution of the Implementation Plan 

The implementation plan with defined tasks and a time schedule was formulated 

and established in the research plan (2). Deviation from the initial plan was 

caused by internal and external contexts (see section 1.3), such as, complication 

with modem placement due to the L-shaped surgical ward. This complication 

resulted in all monitors not being able to have connection to the hospital’s Wi-Fi 

network. Another factor, also mentioned in Results section 4.2, was requirements 

about training in Swedish in order to reduce the chance of misunderstanding.  

4.3.4 Continuous Evaluation 

Continuous evaluation, in the form of questionnaires or interviews, of staff and 

patients is suggested to capture opinions over time. The results can be considered 

as a critical input into the Grol and Wensing model of effective implementation, 

creating circumstances to monitor the progress, directing others, and providing 

feedback. 
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5. Discussion and Conclusion 
According to the strategies presented in section 1.4, information, 

communication, interaction, education, and feedback are crucial elements that 

can support an implementation process. Interpretations of the results show that 

communication between the supplier, the company, and the surgical ward has not 

been as desired, a meaningful aspect that three of six informants pointed out. 

This master thesis intended to identify and describe potential challenges faced 

with introduction of the new technology. The points below are interpreted as 

reasons to the inadequate information flow and communication: 

 low integration between company and the surgical ward  

 low compatibilities between hospital network and the equipment  

 low financial actors (financial possibilities) 

Implementation strategy about Information dissemination, represented in section 

1.4.2, explains that usually there are needs for interaction between the actual 

company and the organization, but to the extent that it does not become pure 

marketing. The current lack in this case, is partly because the clinical study 

maybe is not a priority, even though it should be the complete opposite because 

according to Nilsen the company gets access to test environments and potential 

sale opportunities (12).  

Perhaps more interaction between the ward and the company could foster a more 

fruitful dialogue and cooperation, as it could be less stressful and disruptive. I 

have to clarify an aspect, namely that medical companies may understand the 

healthcare concept but do not have a deeper understanding of the staffs’ 

responsibilities and work conditions.  

Bruzelius (15) believes that implementation and introduction of new 

interventions, practices or new technologies usually raises concerns and 

questions . However, due to postponements in this particular case, the initial 

worry and anxiety had subsided and consequently had a positive impact. Finally, 

to conclude, I would like to mention that no implementation should be rushed, 

since this will have a direct negative effect on the outcomes.  

In order to achieve an effective implementation, careful analysis of the settings, 

the context, and the environment are necessary to classify the facilitating and 

hindering factors, which was presented in Results, section 4.1 Work analysis and 

efficiency of today’s IPSS-system. Identification of the current context and 

problems (stimulating and preventing factors) are fundamental elements in Grol 

and Wensing of effective implementation model. A proper investigation of 

different barriers that play a central role in the implementation is necessary. It 

seems that the problem in this particular ward as a part of a complex system 

arises not in low compatibility between the surgical ward and the CPSS system. 

The fact is, too quickly developed processes and the numbers of factors involved 

make the situation complicated and results in weaker identification of problems. 
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Furthermore, to have relevant expertise such as IT engineers to support the 

events is also important in order to explore barriers in a timely manner. The 

fundamental step for introduction of new interventions is to “prepare the 

ground”.    

The principle of the Grol and Wensing of effective implementation model is also 

confirmed by one of the informants who claims that desire to establish the CPSS 

system may have been too strong so the process was put forward too fast. 

Simultaneously the development moved too fast in one aspect and actually not 

fast enough in another (see Results section 4.2). 

In the introduction section it was reported that the financial framework had an 

extremely significant impact on implementation. No research or implementation 

of change will be successful when the process completely depends on volunteers 

(11). There is a particular need for resources and budget. The budget will contain 

certain facilities:  

 Budget can stimulate and elicit expertise back to the clinical study.  

 Budget will help to retain key figures.  

Because of insufficient finance in the study and the protracted process, 

competent and qualified people have fallen away. All informants agreed that the 

link between the research group and the ward worked very well due to the key 

figures.  

The book by Nilsen (12) provides a collection of the most common motivations 

behind the innovation resistance . In the future there is a need for a clearer 

picture and better communication, showing how the work distribution and 

responsibility is allocate in order to avoid resistance in the initial 

implementation. In order to maintain the clinical study and also to promote the 

implementation, it’s extremely important to engage competent people as well as 

have sufficient means, an updated time plan, and sharing of responsibilities.  

At this point, the implementation is at the trial period (12). The next milestone, 

routinization phase, is about making a decision for further use of the innovation 

or to reject it completely (see section 1.3).  

The aim of this master thesis was to capture the needs, desires and beliefs of 

users, and also the challenges in relation to the CPSS. Results from this master 

thesis indicate that some of the informants believe the CPSS technology will free 

up time, while others believe the time gain is negligible but still hope the CPSS 

system will reduce the high pace that exists at the ward.  

Bellomo et al, presented evidence in their article (10) that shows interventions 

were associated with faster achievement of vital sign parameters. Required time 

to measure and record a set of parameters decreased from 4,1± 1,3 minutes to 

2,5± 0,5 minutes. Circa 1750 nursing hours/year/ward can be saved due to the 

automated procedure.  
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It remains to be seen whether the technology leads to a time-saving or time-

consuming exercise for health professionals. Moreover, it remains to be seen if 

CPSS can reduce patients’ hospital stay and result in potentiation of resources at 

the right time and to the right extent. But one thing is absolutely clear, that we 

cannot afford today’s intermittent monitoring in the nearest future.  

Interventions and innovations that work together for smarter solutions in the 

long-term are necessary. Efficiency improvements are based on available 

resources (11), resources such as research, time and financial support. However, 

this does not simply mean that enormous financial support is the only solution 

that can lead to improvement. Investment in infrastructure in the healthcare 

system can increase the likelihood for long-lasting and sustainable results, even 

if it means higher costs in the short term.  

The statement above can be compared with all informants who declared that 

when it comes to medical development, we are a step ahead but when it comes to 

technical aspects (e.g. medical records system or integration between different 

modulus) we are lagging behind and there are opportunities for improvement. 

Grol explains in his book Improving patient care (11), that the power and 

strength behind an improvement is based on the fact that existing practice is not 

covering expectations. This point of view seemed to be the reason behind some 

issues that existed in the ward. It happened that some of the staff chose to note 

the vital signs parameters on a piece of paper for further registration instead of 

writing directly in the digital medical journal system, Take Care. Consequently, 

the times for registered values are not correct and the information is not always 

available when it is needed. Patients’ rooms are already too narrow and moving 

around with two carts, one with a laptop and the other with patient monitor is not 

convenient.  

Even though, there is a long way to go before the non-profit scenario of an 

effective care process for the country’s population is achieved, tracking attempts 

and rethinking the opportunities for improvement exist among the public sector. 

There is already huge investments in Stockholm Country Council “Stockholm 

läns landsting” (SLL) in order to face the healthcare needs in the future. The 

remaining question is how the preparation and projection for implementation of 

new solutions that conduct highly specialized treatment and care should occur 

when the user group is not completely determined. 

The chosen approach in this master thesis was to have interviews and 

observations.  The observation were made in order to strengthen and supplement 

the collected materials from the interviews. A questionnaire could have been an 

alternative or additional element, however, there are risks involved with the 

method. There may be a low response rate. Nor can it reach a deeper meaning 

into the answers. Tones and shades of answers are often missed in comparison 

with an oral interview.  
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One of the main struggles with this master thesis with an explorative approach is 

that parts of the result material looks like a discussion. This may mislead and 

confuse the reader. The main reason is due to one objective in this project 

namely to propose solutions in order to resolve identified issues (see section 2).  

The technology was introduced to the surgical ward in mid-November 2015. All 

the interviews took place before the introduction of the CPSS. It would have 

been beneficial if some interviews and observations were done after the 

introduction phase. However, the started-up process was already canceled twice 

and there was risk for further deviation from the timeline and postponement of 

the processes. It can be noted that despite the introduction of the CPSS, there still 

was technical difficulty when all the monitors were not connected to the central-

monitor.  Consequently, to have interviews just after the introduction phase 

would mean that the staff had not enough time to evaluate and perceive the 

effects of the intervention.  

Hopefully the results of this master thesis project, in adherence with the 

outcomes from the clinical study, will be deployed at purchase planning of 

medical equipment in the future. Especially in terms of patient monitoring 

systems. 

5.1 Future work 
For further studies it is recommended to use the PARiHS-framework (presented 

in section 1.5.2) in order to analyze dissemination of the CPSS at the surgical 

ward. RE-AIM-framework (see section 1.5.3) can also be used to determine if 

the intervention managed to deliver or fulfill the idea that existed from the 

beginning and to what extent, and if there is a possibility for the intervention to 

become a part of existing routines.  

It is also recommended to make observations and interviews in order to realize 

how monitoring of patients are conducted, or how continuity of work is 

maintained associated with the CPSS. In order to determine if the CPSS is 

associated with faster achievement of vital signs, accurate calculation of the time 

required to measure and record a set of parameters, is necessary.  
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7. Appendix  

Appendix 1 Interview guide 
Allmänna frågor  

1. Vad har Du för utbildning? 

2. Hur länge har du varit… (läkare, sjuksköterskor, undersköterskor)? 

3. Hur länge har du jobbat på avdelning 56? 

Arbetsuppgift och måluppsättningar 

4. Berätta, gärna kortfattad om vad ni gör på avdelningen?  

5. Vilka arbetsuppgifter har du? 

Arbetsanalys  

6. Beskriv hur den manuella observationen av vitala parametrar går till? 

7. Hur tycker du att den manuella observationen påverkar din arbetsdag? 

8. Vilka styrkor och svagheter anser Du att den manuella observationen har?  

9. Ser du förbättringsmöjligheter av systemet ovan?  

Innan implementeringen av den nya tekniken  

10. Hur tycker Du att organisationen kan förbereda sig innan implementeringen 

av nya tekniken?  

11. Vad kan underlätta införande av ny teknik? 

12. Vad kan hindra införande av ny teknik?  

Vårdkvalitet, arbetsmiljö och kommunikation/teamarbete 

13. Hur tror du den nya tekniken kommer att påverka vårdkvalitén och 

patientsäkerheten? 

14. Hur tror du den nya tekniken kommer att påverka arbetsmiljön på 

avdelningen? 

15. Hur tror du att den nya tekniken kommer att påverka kommunikation och 

samarbetet på avdelning? 

16. Vilka styrkor och svagheter kan systemet ha? 

Övriga frågor  

17. Till vilken grad känner du att avdelningen är förändringsbenägen? Av 

tidigare erfarenheter. 

18. Vad känner du kring spridning av informationen? 

19. Har forskningsgruppen haft strategier för att engagera er praktiker i 

processen? 

20. Är det något du vill tillägga? 

21. Är det möjligt att kontakta dig om det behövs kompletterande uppgifter?  
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Appendix 2 Consent to the interview participation  
 

 

    

 

 

Forskningspersonsinformation 

 

Förfrågan om deltagande i intervjustudie om personalens uppfattning om 

ett kontinuerligt patientövervakningssystem på vårdavdelning 

Karolinska Institutet, Institutionen för klinisk forskning och utbildning, 

Södersjukhuset, tillsammans med Kungliga Tekniska Högskolan, Skolan för 

teknik och hälsa, KTH Flemingsberg, kommer att genomföra ett 

forskningsprojekt som innebär intervjuer med vårdpersonal på avdelning 56 på 

Södersjukhuset. Projektet förväntas pågå 2015-2017. 

Vill du delta? 

Du tillfrågas som vårdpersonal på avdelning 56 om deltagande i studien. 

Hur gör jag om jag vill delta i studien? 

Fyll i bifogat formulär med dina kontaktuppgifter, signera och posta dokumentet 

i medföljande svarskuvert (internpost). 

Bakgrund och syfte 

Många studier har visat att fysiologiska förändringar hos sjukhusvårdade 

patienter kan påvisas så tidigt som 24 timmar innan en allvarlig händelse. Om 

försämringen upptäcks tidigt i sjukdomsförloppet kan adekvata åtgärder sättas in 

och en allvarlig händelse undvikas. På Södersjukhuset är sedan 2007 ett system 

infört med obligatorisk manuell övervakning av vitalparametrar (puls, blodtryck, 

andningsfrekvens, temperatur och saturation) hos alla patienter två gånger per 

dygn samt användande av en bedömningsskala Modified Early Warning Score 

(MEWS) för att värdera risk för försämring. Dessa observationer är dock 

intermittenta dvs. icke fortlöpande och till vissa delar tidsödande. Det finns risk 

att en försämring mellan två mätpunkter inte upptäcks i tid. På avdelning 56 på 

Södersjukhuset kommer därför ett kontinuerligt patientövervakningssystem att 

införas för att undersöka om detta kan reducera antalet oplanerade överföringar 

till intensivvårdsavdelning, minska antalet allvarliga händelser (akutlarm, 
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hjärtstopp, oväntade dödsfall) och tidigarelägga upptäckt av kirurgiska 

komplikationer såsom läckage och blödning. 

Parallellt med införandet av det kontinuerliga övervakningssystemet kommer ett 

forskningsprojekt att genomföras för att beskriva patienters och personals 

uppfattning om övervakningssystemets relevans, möjligheter och begränsningar. 

Projektet syftar till att utforska hur användningen av patientövervakningen 

påverkar individen och samarbetet mellan individer, med specifikt fokus på 

oförutsedda risker, kommunikation, användbarhet och patientsäkerhet. 

Hur går studien till? 

Deltagande i projektet innebär en intervju, antingen enskilt eller i en fokusgrupp 

tillsammans med annan personal från avdelningen. En person i forskargruppen 

kommer att ställa frågor och låta dig prata fritt om dina upplevelser och 

erfarenheter av ett kontinuerligt patientövervakningssystem. Intervjun kommer 

att bandinspelas eller antecknas av intervjuare under samtalets gång. Tidsåtgång 

är 30-60 min. Intervjun kommer att äga rum i en ostörd lokal på sjukhuset. 

Vilka är riskerna? 

Det finns en risk att deltagande i intervjuerna gör att deltagarna upplever stress 

över att få mindre tid för kliniskt arbete eftersom intervjuerna sker på arbetstid. 

Förväntat resultat 

Forskningsprojektet kommer att generera ökad kunskap och förståelse för hur 

människor uppmärksammar, bedömer och hanterar risker i vården. Vi kommer 

att öka kunskapen om interaktionen mellan människa och teknik, en kunskap 

som kommer att kunna generaliseras till andra situationer när teknik införs i 

vårdsammanhang.  

Hantering av data och sekretess 

Allt det du säger under intervjun kommer att avidentifieras och all information 

som kan härleda till dig som person kommer att förvaras väl inlåst och endast 

vara tillgängligt för forskargruppen. 

Då data från studien redovisas och publiceras kommer enskilda individer inta att 

kunna identifieras. Hantering av dina uppgifter regleras av Personuppgiftslagen 

(SFS 1998:204). Ansvarig för behandling av personuppgifter är Kungliga 

Tekniska Högskolan KTH, Brinellvägen 8, 00 44  STOCKHOLM, tel till 

personuppgiftsombud: 08-790 87 52. 

Hur får jag information om studiens resultat? 

Din intervju kommer att tillsammans med andra intervjuer att leda till en 

vetenskaplig artikel som kommer att publiceras i lämplig vetenskaplig tidskrift. 

Möjlighet finns att meddelas om publicerande tidskrift eller att själv söka fram 

resultatet på databasen PubMed. 

Ersättning/Försäkring 

Ingen ersättning utgår för deltagande i studien. 
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Frivillighet 

Deltagande i studien är frivilligt och du har full rätt att avstå. Du kan även när 

som helst avbryta ditt deltagande i studien utan någon förklaring och utan att det 

påverkar ditt framtida arbete. 

Ansvariga för studien 

Huvudansvarig forskare: Christer Svensén, Professor, VO anestesi och 

intensivvård, Sjukhusbacken 10, christer.svensen@sodersjukhuset.se, 08-616 22 

26, 070-609 57 63. 

Kontaktperson: Sayeh Khoogar, Civilingenjörsstudent i Medicinsk teknik, 

Skolan för teknik och hälsa, KTH Flemingsberg, Alfred Nobels allé 10, 141 52 

Huddinge, khoogar@kth.se, tel 076-214 38 98 

 

    

 

Samtycke 

Jag har erhållit muntlig och skriftlig information om studien:Personalens 

uppfattning om ett kontinuerligt övervakningssystem på vårdavdelning 

Jag ger mitt samtycke till deltagande i en intervju som ingår i studien och jag 

samtycker även till behandling av mina personuppgifter enligt 

Personuppgiftslagen (SFS: 1998:204). 

Namn 

(textat)……………………………………………………………………….. 

 

Adress……………………………………………………………………………

…. 

 

Telefon……………………………………………………………………………

… 

 

E-

mail………………………………………………………………………………. 

 

Ort och 

datum……………………………………………………………………….. 

 

Underskrift………………………………………………………………………

….. 
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Kontaktperson: 

Sayeh Khoogar, Civilingenjörsstudent i Medicinsk teknik, Skolan för teknik och 

hälsa, KTH Flemingsberg, Alfred Nobels allé 10, 141 52 Huddinge,  

Tel 076-214 38 98 

khoogar@kth.se  

Huvudansvarig forskare: 

Christer Svensén, Professor, VO anestesi och intensivvård, Sjukhusbacken 10,  

Tel 08-616 22 26, 070-609 57 63 

christer.svensen@sodersjukhuset.se 
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