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“And whosoever saves a life, it is as if they have saved the whole of humankind.” 

 
(Quran 5:32) 

 

 

 

To my father, the late Abdul Ghani, and father-in-law, the late Ahmad Bukhsh. 
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Abstract 

Health Technology Assessment is an important factor for decision making in the healthcare 
sector in Sweden. It helps to curtail the rising costs associated with the healthcare sector and 
aids in the efficient allocation of scarce public health resources. This thesis investigates the 
cost-effectiveness and the effectiveness in general of two health technologies, addressing the 
following research objectives: i) assessing the cost-effectiveness of mobile health (mHealth) 
interventions designed for older adults diagnosed with mild cognitive impairment, and ii) 
assessing the effectiveness of peritoneal dialysis (PD) treatment on labor market outcomes 
in comparison with institutional hemodialysis (IHD) treatment in Swedish settings. 

Study I and Study II are related to the first research objective. In Study I, we summarized 
and critically assessed the current evidence on the cost-effectiveness of mHealth 
interventions focusing on older adults; we found some evidence supporting the cost-
effectiveness of these interventions. In Study II, we conducted a within-trial cost-
effectiveness analysis of the software application Support, Monitoring and Reminder 
Technology for Mild Dementia (SMART4MD) from a healthcare perspective for a period 
of six months. A total of 345 Swedish dyads (MCI patient and informal caregiver) 
participated in this study. For a short time period of six months, we found that SMART4MD 
is not cost-effective for MCI patients (statistically insignificant); however, a trend was 
observed that indicated that it might be cost-effective for informal caregivers, although 
results remained statistically insignificant (p > 0.05). 

Study III is related to the second research objective. In Study III, we investigated the effect 
of PD on labor market outcomes (employment rate, work income, and disability pension) in 
comparison to IHD. We found that PD is associated with a treatment advantage over IHD in 
terms of increased employment, work income, and reduced disability pension in the Swedish 
population after controlling for non-random selection into treatment. 
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Introduction 

Health technologies used in healthcare are diverse in nature and can be divided into several 
categories, including drugs, medical equipment, medical and surgical procedures, and 
support systems in the form of clinical laboratory, electronic health record, or telemedicine 
systems, among others. The technological innovations and advancements of existing 
technologies over the years have not only improved the healthcare delivery process in many 
ways but have also raised healthcare costs substantially. Thus, efficient and effective use of 
healthcare resources requires frequent health technology assessment (HTA) in healthcare 
(1).  

The HTA glossary defines HTA as: 

“The systematic evaluation of the properties and effects of a health technology, addressing 
the direct and intended effects of this technology, as well as its indirect and unintended 
consequences, and aimed mainly at informing decision making regarding health 
technologies.”(2)  

HTA is a multidisciplinary process that assesses the added value of a new technology as 
compared with the existing one. The multidisciplinary nature of HTA means that these 
assessments are based on many factors, including the economic, legal, social, and ethical 
aspects of new health technologies. Medical equipment, drugs, diagnostic methods, 
treatment and prevention methods, and rehabilitation are all examples of health technologies. 
Therefore, HTA provides evidence to assist decision makers in making safe, patient-
centered, and cost-effective decisions (3). 

The importance of HTA in Sweden is highlighted by the fact that the Swedish Agency for 
Health Technology Assessment and Assessment of Social Services (SBU) is one of the 
oldest HTA agencies in the world, established in 1987 (4). From an economic perspective, 
there are many ways to perform HTA of a technology, including literature reviews to 
summarize the current state of knowledge and economic evaluation to establish the cost-
effectiveness of a technology. HTA also includes effectiveness studies, as it is common 
practice to evaluate the effectiveness of a technology before evaluating it economically. The 
research included in this thesis mainly focusses on the HTA of treatment methods in two 
different settings: (i) the cost-effectiveness of mobile health (mHealth) interventions for 
older adults diagnosed with MCI; and (ii) the effect of two dialysis treatments (peritoneal 
dialysis [PD] vs institutional dialysis [IHD]) on labor market outcomes. 

The motivation behind the analysis of the cost-effectiveness of mHealth interventions 
designed for older adults was that advancements in science and technology over the years 
have improved quality of life (QoL) and resulted in longer lives (5). However, living longer 
can also increase the risk of developing chronic diseases, such as dementia disorders, end-
stage renal disease (ESRD), diabetes, and neurological disorders. For example, dementia 
disorders are associated with higher societal costs in terms of increased healthcare costs and 
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an increased burden on informal caregivers; aside from this, dementia disorders negatively 
impact the quality of life of demented patients. Therefore, a rising concern is finding cost-
effective methods of supporting older adults with chronic conditions so that they might live 
independently and that the burden on informal caregivers might be reduced. mHealth is a 
possible solution to these problems, as it aims to improve the healthcare delivery process 
and efficacy of healthcare providers and to reduce healthcare expenditures (6, 7). In addition 
to that, the use of software applications on smartphones or tablets has been touted as a 
solution to allow older adults with chronic conditions to live independently. However, little 
is known about the overall cost-effectiveness of these software applications designed for 
older adults, particularly with respect to dementia.  

The rationale behind studying the effect of dialysis treatments on labor market outcomes 
was that, in the case of the working-age group, chronic illnesses, such as end-stage renal 
disease (ESRD), have an even greater impact on society in terms of decreased employment 
levels, the cost of disability pensions, and loss of work income in addition to a substantial 
increase in healthcare costs. These substantial direct and indirect costs differ between 
different treatment modalities. Therefore, it is important to study the effectiveness of 
different dialysis treatments in order to improve these patients’ participation in the labor 
force and to conduct cost-effectiveness studies for informed decision making. 
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Study aims 

The overall aim of this thesis was to investigate the HTA of two treatment methods (mHealth 
intervention for MCI patients and PD vs IHD treatment for ESRD patients). 

Research setting (i) was composed of two studies, the individual aims of which are defined 
as follows: 

• The aim of Study I was to perform a systematic literature review (SLR) on the cost-
effectiveness of mHealth interventions designed for older adults to present and 
critically appraise the state-of-the-art evidence and to identify gaps in the research. 

• The aim of Study II was to conduct cost-effectiveness analysis of a software 
application (SMART4MD) designed for older adults diagnosed with MCI. 

 

For research setting (ii), Study III was conducted with the following aim: 

• The aim of Study III was to examine the impact of PD on labor market outcomes 
(employment, work income, disability pension) in comparison with institutional 
dialysis treatment in Sweden while controlling for non-random selection into 
treatment.  

The following chapters will provide the theoretical background and summaries of the 
research studies, as well as a discussion of the importance and relevance of these results. 
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Theoretical Background 

This chapter presents important concepts related to the cost effectiveness of mHealth 
interventions for older adults and the effects of dialysis treatments on labor market outcomes 
in Sweden. 

Cost effectiveness of mHealth interventions for older adults 
Our studies in the first setting lie beneath the umbrella of applied health technology, which 
deals with the direct or indirect impacts of technology interventions on an individual’s health 
or healthcare systems. At Blekinge Institute of Technology, research within this area focuses 
on how health sciences can be combined with engineering sciences to improve quality of 
life. Gerontechnology is one of the important areas of applied health technology; it mainly 
focuses on the use of health technology by older people. The aim of gerontechnology is to 
facilitate good social participation, better health, and independent living by designing 
products and services to improve the quality of life of older adults. HTA of these 
technologies is necessary to help decision making. These concepts are discussed in detail 
below.    

1. mHealth 
Opportunities to use mobile phones and apps in healthcare increased with the release of the 
first smartphone in 2007,  followed by the introduction of mobile phone apps in 2008 (8). 
During the third quarter of 2019, about 2.47 and 1.8 million apps were available on Google 
Play and the Apple App Store, respectively (9). A report on mHealth app use reported that a 
quarter of the total apps available focus on disease prevention and management of chronic 
diseases. During 2015, 6% of the most-downloaded apps were related to medication 
reminders and related information. Moreover, it also reported the increasing interest of 
healthcare professionals in recommending mHealth apps to patients. It is interesting to note 
that about 53% of the clinical trials of mHealth apps registered on the clinicaltrials.gov 
website are directed at older adults (10). These statistics show that the use of mHealth has 
increased in healthcare, not only to improve the healthcare delivery process, but also to 
reduce healthcare expenditures (7, 11). 
Currently, there is no consensus on the definition of mHealth in general. However, the World 
Health Organization (WHO) defines it as “a means to support healthcare delivery process 
and disseminate information with the help of mobile (mobile phones, smart phones, patient 
monitoring devices, personal digital assistants) and other wireless devices” (12). 
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For this thesis, we defined mHealth as encompassing any delivery of healthcare and/or 
dissemination of healthcare information using portable devices possessing an internet 
connection and/or software applications. Portable devices may include mobile phones, smart 
phones, tablets, and wireless devices. Furthermore, this definition also covers any mHealth 
intervention aims to improve the healthcare delivery process (reminders, appointment 
attendance, disease management, tele-homecare) or efficacy (screening, diagnosis, 
monitoring, etc.) or to deliver disease-management programs (13, 14).  

2. Gerontechnology 
Gerontechnology is a multidisciplinary area of research that aims to integrate engineering 
sciences with other social sciences dealing with ageing. The idea behind gerontechnology is 
to provide optimal technological solutions for aged individuals within their physical, 
economic, and social living environment. These aged individuals are those people who are 
living an active life of their own choosing (15). Therefore, ageing in place is one of the 
important themes within gerontechnology. However, one of the great challenges associated 
with aging in place is that older adults are at great risk of developing dementia due to 
cognitive decline at later stages of their lives. Dementia affects approximately 6% of the EU 
population aged 60 years or older. This poses difficulties for older adults to live 
independently while having this condition, which might also substantially increase 
healthcare burden. Integrated and innovative technical solutions have shown to be useful in 
facilitating aging in place in the presence of cognitive impairment. Moreover, these user-
friendly technologies might be able to delay the onset of dementia (16) and provide support 
for older adults to age at home in a familiar environment (15). Thus, the use of smart user 
interfaces, such as smartphones and first, second, and third generation technologies, is 
expected to become an integral part of healthcare systems. 

Besides, older adults generally account for a large share of healthcare utilization. A report 
by the European Commission suggested the use of technological and digital solutions in 
providing healthcare to older adults as a way to deal with the rising consumption of 
healthcare resources by older adults. These technical solutions are expected to increase the 
efficiency of the delivery of care and can enable older people to stay in their homes longer. 
The opportunity to produce more personalized solutions for elders may improve their quality 
of life. The use of new technical solutions in healthcare is expected to increase the quality 
of care, enhance efficiency, and reduce fiscal pressure on the healthcare system (16). 

3. Economic evaluation in healthcare 
Economic evaluation can be defined as the process of comparing the costs and effects of two 
or more alternative programs (17). It includes various steps such as identification, 
measurement, valuation, and comparison of both the costs and consequences of alternative 
programs under investigation. An economic evaluation is strictly comparative and is 
generally undertaken to be the basis for a decision; thus, it has a tendency to influence the 
decisions made. Through economic evaluation, the procedure of decision making becomes 
transparent and accountable with regard to the social choices made on the behalf of others. 



19 

An economic evaluation can be performed with different perspectives, including societal 
and healthcare perspectives. The selection of a perspective depends upon the decision 
makers who commissioned the evaluation to use in their decision making. A healthcare 
perspective intends to maximize health outcomes within the given healthcare budget. Thus, 
an analysis from a healthcare perspective includes only those costs that can directly influence 
the healthcare budget, whereas an analysis from a societal perspective includes both costs 
related to healthcare and those generated outside the healthcare budget, such as patients’ out-
of-pocket expenses and other considerations. 

There are five types of full economic evaluations: i) cost minimization analysis (CMA); ii) 
cost-benefit analysis (CBA); iii) cost-consequence analysis (CCA); iv) cost-effectiveness 
analysis (CEA); and v) cost-utility analysis (CUA). All are similar in terms of the valuation 
of costs borne by a program or intervention. However, differences occur in terms of the 
valuation of health gains received from a program or intervention. The selection of the type 
of evaluation might depend upon the type of health gains expected and the method used for 
their valuation and measurement (17). 

The usability of mHealth apps has been discussed in previous studies (18); however, there 
is a lack of information on the cost effectiveness of mHealth apps (10). Thus, besides 
usability, it is also important to assess the cost effectiveness of mHealth apps to optimally 
utilize healthcare resources. This can also be explained in terms of opportunity cost. The 
opportunity cost is the value or health benefits (e.g., QALY gained) of the next best 
alternative (in terms of technical equipment) that must be given up when another item or 
piece of technical equipment is adopted. Since resources are scarce relative to need, the use 
of resources in one way prevents their use in another. Therefore, information on cost 
effectiveness is important for decision makers to help them make trade-offs between 
different programs while allocating the healthcare budget. 

a) ICER 
The incremental cost-effectiveness ratio (ICER) is a ratio of the difference in average costs 
per patient and average QALYs per patient ( Δ𝑐𝑜𝑠𝑡𝑠

Δ𝑄𝐴𝐿𝑌𝑠
) between intervention and usual care.  

b) Cost-effectiveness plane 
The cost-effectiveness plane is used in economic evaluations to graphically present the 
bootstrapped ICERs and point estimates. Figure 1 shows a four-quadrant cost-effectiveness 
(CE) plane, where the x-axis measures health gain differences and the y-axis measures cost 
differences between intervention and usual care. An intervention is considered more 
effective and less costly than its comparator if ICERs locate in the southeast (SE) quadrant 
of the CE plane. In contrast, an intervention is considered less effective and more costly than 
its comparator if ICERs locate in the northwest (NW) quadrant of the CE plane. These two 
quadrants explicitly indicate whether an intervention is cost-effective or not compared to its 
comparator. However, cost-effectiveness is difficult to determine if ICERs locate in either 
the southwest (SW) or northeast (NE) quadrants.  
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ICERs in the SW quadrant show the possibility of an intervention being less effective and 
less costly compared to its comparator. The cost effectiveness of an intervention in the SW 
quadrant depends on a willingness-to-accept threshold; that is, how much savings we are 
willing to accept to forgo an additional health benefit. While, ICERs in the NE quadrant 
reflect an intervention that is more effective and more costly than its comparator. The cost-
effectiveness of an intervention in the NE quadrant depends on a willingness-to-pay 
threshold; that is, how much we are willing to pay to receive an additional health benefit 
(17). 

Effect of dialysis treatments on labor market outcomes in 
Sweden 

Dialysis treatments in Sweden 
The proportion of patients who have undergone renal transplant (59.4%) is high in Swedish 
patients with prevalent end-stage renal disease (ESRD), but 41% are still dependent on 
dialysis. Almost 77% of the dialysis patients in Sweden use institutional hemodialysis 
(IHD); meanwhile, peritoneal dialysis (PD) is used by 20% of the patients. Home 
hemodialysis (HHD) is a marginal treatment in Sweden, used by only 3% of dialysis patients 
in 2018 (19).  

The overall employment rate has been found to be substantially lower among ESRD patients 
in general (20–22) and among dialysis patients in particular (21). Several reasons for this 
low employment rate among ESRD patients have been reported in the literature, such as 
frequent visits to a healthcare facility and long treatment hours in the case of IHD, reluctance 
of employers to employ persons with a chronic disease, poor physical health, access to social 
insurance benefits, anxiety, fatigue, and low self-confidence (20, 22–27). Some earlier 
studies have shown a positive effect of PD treatment on the likelihood of employment 
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compared with IHD treatment (22, 27), while others found no effect (28). Most prior studies 
fail to account for possible treatment selection bias, have no follow-up or follow up only for 
a short period, and lack important information, such as education, employment status before 
treatment, and income level (21–23, 29).  

Treatment selection bias is one of the main challenges associated with the estimation of 
treatment effects. This problem occurs when individuals who received treatment differ from 
those who did not received treatment for reasons other than the allocation of treatment. For 
example, one previous study utilized two models (two-stage probit model vs naïve model) 
to find the relationship between choice of dialysis treatment and employment level. The first 
model controlled for causality (endogeneity) between treatment choice and employment 
level, whereas the second model did not. The results for the two-stage probit model showed 
a much lower positive effect on employment of PD vs. IHD (46.6% vs. 40.6% in absolute 
terms and 14.7% in relative terms) compared to the naïve model (51.3% vs. 32.2% in 
absolute terms and 59.2% in relative terms) (27). This highlights the importance of 
controlling for the endogenous relationship between employment and treatment choice; that 
is, those patients who are more likely to work are more likely to choose PD. Indeed, it is 
likely that other factors, such as level of education and age, affect the treatment choice as 
well as the treatment outcome. Therefore, it is beneficial to study whether a particular 
dialysis treatment has an advantage over the other treatment in terms of increase in 
employment rate and work income and decrease in disability pension while controlling for 
treatment selection bias.   

Propensity score matching 
Propensity score matching is a technique used to balance the treatment groups over a number 
of observed covariates in the absence of a randomized controlled trial. This method deals 
with the issues of systematic differences found in the baseline characteristics of treatment 
and control groups in observational studies. In this method, a binary variable of treatment 
and control group is regressed on baseline covariates (characteristics) to generate the 
propensity score (conditional probability) for patients to receive a treatment given pre-
treatment characteristics. Then the patients from the treatment and control groups are 
matched based on their propensity score to calculate the average treatment effect. Matching 
can be done using various methods, including kernel, nearest neighbor, radius, and 
stratification (30). 
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Summary 

The studies included in this thesis investigate the HTA of mHealth interventions (first 
research question: Publication I and II) and dialysis treatment (second research question: 
Publication III). 

 

Study I reviewed 11 articles on mHealth interventions designed for older adults. The 
objective of this study was to critically assess and review available empirical evidence on 
the cost effectiveness of mHealth interventions for older adults. Data were extracted on 
methods and empirical evidence (costs, effects, incremental cost-effectiveness ratio), and we 
assessed if this evidence supported the reported findings in terms of cost-effectiveness. The 
consolidated health economic evaluation reporting standards (CHEERS) checklist was used 
to assess the reporting quality of the included studies.  

It was difficult to compare the results of one study with others because of the differences in 
methodologies (CEA, CUA, or CBA) and the types of costs included (cost of intervention, 
direct costs, non-medical costs, etc.). We found that the cost-effectiveness of complex 
smartphone communication interventions cannot be judged due to the lack of information. 
Some evidence was found for the cost effectiveness of interventions related to simple text-
based communications. 

The reasons behind differences in the author’s reported results and our assessment are 
summarized below: 

- None of the included studies made any rigorous justification to reason about the 
societal valuation of used outcomes (unified Parkinson’s disease rating scale 
[UPDRS], metabolic equivalent-hour of walking per week, or depression-free days) 
other than QALY. 

- It is important to report 95% confidence interval or similar tests (e.g., cost-
effectiveness planes and cost-effectiveness acceptability curve [CEAC]) to establish 
the differences in costs and outcome measures between alternatives. Some studies 
did not report whether significant differences in costs and outcome measures exist 
between the treatment arms. 

This indicates the absence of rigorous economic evaluation of mHealth interventions, 
especially for the older adults.   
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Study II evaluated the cost-effectiveness of a software application (Support, Monitoring and 
Reminder Technology for Mild Dementia [SMART4MD]) combined with usual care (UC) 
versus UC alone to provide support for patients with mild cognitive impairment (MCI) from 
a healthcare perspective. Primary data was collected on 345 Swedish dyads (MCI patient as 
a primary participant and an informal caregiver) from the SMART4MD trial. In the 
homecare setting, participants were provided with the mHealth software application on a 
tablet in order to set up reminders to take their medication and for doctoral appointments 
(n = 173) or UC (n = 172), with a follow-up period of six months. The effectiveness 
measures for MCI patients were quality-adjusted life years (QALYs), quality of life-
Alzheimer’s disease scale (QoL-Ad), and mini-mental state examination (MMSE); QALY 
and Zarit burden were used for informal caregivers. Results were stated as an incremental 
cost effectiveness ratio (ICER). Non-parametric bootstrapping was used to assess sampling 
uncertainty. SMART4MD has higher costs and lower QALYs compared with the control 
group for MCI patients, which means SMART4MD is dominated by usual care (statistically 
insignificant). The cost per composite QoL-AD was 384 SEK, and the cost per MMSE for 
MCI patients was 608 SEK. In the case of informal caregivers, the SMART4MD group 
dominated the control group, meaning that intervention was less costly and more effective 
(statistically insignificant). The CEA showed an ICER of 23,982 SEK for the Zarit burden 
scale, meaning that an additional 23,982 SEK was needed to reduce the burden of the 
caregiver by one point at six-month follow-up compared to the control group. Short run 
results suggested that SMART4MD is not significantly better than usual care in the case of 
MCI patients; however, it might yield benefits for informal caregivers (statistically 
insignificant). 

Study III compared the impact of peritoneal dialysis (PD) and institutional hemodialysis 
(IHD), the two most common dialysis modalities, on employment, work income, and 
disability pension in Sweden. A total of 4,734 patients were included in this study; they were 
aged 20–60 years, they started treatment in Sweden during the period between 1995 and 
2012, and survived the first year of dialysis therapy. Both “intention to treat” and “on 

treatment” analyses were performed by including transplant patients into the former and 

censoring them at the date of transplant in the latter analysis. A reduced bias treatment effect 
of PD vs IHD on labor market outcomes was estimated. In this study, the propensity score 
matching technique was used to account for the non-random selection into treatment. 
Peritoneal dialysis was found to be associated with a 4-percentage-point increased 
probability of employment compared with IHD in the “on treatment” analysis. Also, PD was 

associated with a reduced disability pension by 6 percentage points, as well as increased 
work income (EUR 3,477 for employed) compared with IHD during the first year of 
treatment. The “intention to treat” analysis tended to show greater effects compared with the 
“on treatment” analysis. The results indicate that PD is associated with a treatment advantage 
over IHD in terms of increased employment, work income, and reduced disability pension 
in the Swedish population after controlling for non-random selection into treatment. 
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Discussion 

The main contributions of this research can be divided into two settings. In the first setting, 
the work contributes to the knowledge by gathering and critically evaluating the current 
evidence on the cost-effectiveness of mHealth interventions focusing on older adults. This 
SLR identified a gap in the research of cost-effectiveness studies on mHealth interventions 
for older adults diagnosed with MCI.  

We then performed within-trial economic evaluation of a software application 
(SMART4MD) designed for older adults diagnosed with MCI. The purpose of the 
SMART4MD trial was to study whether the use of the mHealth application could be 
beneficial for participants with MCI and their informal caregivers. Our results showed that 
SMART4MD has statistically insignificant higher costs and lower QALYs compared to the 
control group (control group dominated SMART4MD group) for MCI patients. However, 
in the case of informal caregivers, the SMART4MD group dominated the control group, 
meaning that intervention was less costly and more effective (statistically insignificant). Due 
to insignificant results, these findings suggest that the SMART4MD intervention is neither 
better nor worse compared to usual care alone for MCI patients. It is important to state that 
the time horizon of Study II was six months, and as such, it might not fully account for those 
benefits that are spread over more extended periods. This may imply an under-estimation of 
the cost-effectiveness of the SMART4MD intervention. 

Some of the issues identified in Study I on cost-effectiveness of mHealth interventions are 
discussed below: 

First, there is no consensus on an acceptable willingness-to-pay threshold to establish the 
cost-effectiveness of an intervention in the literature. For instance, a threshold range of 
£20,000–£30,000/QALY gained is used in the UK (31), while American (32) and Australian 
(33) researchers used the amount of 50,000/QALY gained in their respective currencies. 
Despite the lack of consensus on a precise value, it is still easier to establish the cost-
effectiveness for QALY against the well-established threshold levels. However, the lack of 
threshold levels for other effectiveness measures, such as UPDRS, metabolic equivalent-
hour of walking per week, and depression-free days, indicates the need for a clear discussion 
to establish an appropriate valuation. One way to establish a societal valuation of these types 
of outcomes could be to include prior studies related to the implementation of the same type 
of outcomes, potentially within the same disease area. Rigor justifications of the societal 
valuation of used outcomes other than QALY were not found in any of the included studies. 
For example, home-based motor monitoring was declared cost-effective in terms of 
improvement in functional status (UPDRS) with an ICER of €126.72 per unit of UPDRS 
(34). However, it was not established that the societal valuation of one additional point in 
UPDRS is above €126.72. This applies to other effectiveness measures as well (35, 36).  
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Second, it is important to find out whether the alternatives used in an economic evaluation 
differ in terms of costs and effects before considering cost-effectiveness. However, 
confidence intervals or similar tests were not reported in many studies (34–38). Moreover, 
CEAC was reported in few studies to deal with uncertainties  around costs and effects (39–

41). Including CEAC in economic evaluations can be used as an alternative to produce 
confidence intervals around ICER. However, there is no consensus among researchers as to 
which value a CEAC should be referred to consider an intervention cost-effective. It is also 
important to note that decisions regarding implementation of an intervention should not be 
entirely based on findings from CEAC, but rather considered in the light of the uncertainty 
around the estimated cost-effectiveness ratio (42).  

Third, it is vital to perform sensitivity analyses to test the robustness of results concerning 
changes in assumptions and the values of the input variables. However, only two studies (40, 
41) provided detailed justifications for their choice of parameters or ranges of parameter 
values in the analysis. Furthermore, four studies did not perform any sensitivity analysis (34, 
37, 38, 43).  
 
Study I highlighted the fact that none of the identified studies discussed costs and benefits 
related to informal caregivers, who are considered an important part of those interventions 
directed towards older adults in the homecare setting. We have included informal caregivers 
in Study II to fill this gap in the literature. 

 

In the second setting, the work contributes to the knowledge by studying the effect of two 
dialysis treatments (PD vs IHD) on labor market outcomes. Our findings suggest that PD 
treatment is associated with a higher employment rate (61% vs 57%), work income 
(EUR18720 vs EUR15242 for employed), and reduced disability pension (40% vs 46%) in 
working-age patients in comparison to IHD.  

Hirth et al. found higher estimated employment in PD compared to our findings in Study III 
(6 vs 4 percentage points). We may have found a lower estimated effect of the treatment in 
Study III because we controlled for other factors, such as gender, age, and education, in 
addition to employment status before start of dialysis. On the other hand, Hirth et al. 
controlled only for the endogenous relationship between employment and treatment 
modalities (27).  

In Greece, 73% of IHD patients are reported to be on disability pension (24). A Dutch study 
found that the ratio of patients who were getting disability insurance benefits increased from 
35%, for both IHD and PD, to 49% for IHD and 47% for PD patients after starting treatment 
(28). In comparison to these studies, Study III finds lower rates of disability pension in both 
treatment groups (IHD = 45% and PD = 40%) after controlling for treatment selection. 
However, PD is associated with a lower rate of disability pension (full- or part-time) 
compared to IHD. Since a patient can be on disability pension while working part-time, they 
might be employed at the same time. The current analysis thus only captures changes 
between any vs. no disability pension, and additional studies are required to investigate the 
full effect on disability pension (i.e., also potential reduction in level of disability pension).  

The implication of these results with regard to promoting PD largely depends on goodness 
of fit. This approach is limited to only those variables included in the treatment selection 
regression despite the fact that the balancing property and the map of overlap shows that our 
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selection equation was well balanced. It is possible that treatment choice might be influenced 
by other, unobserved factors. In the literature, treatment choice has been shown to be 
associated with many other factors, such as general health status, patient awareness of the 
availability of different treatment modalities, the number of patients at a particular facility 
center, and distance from patient’s home to facility center (29, 44, 45). Lacking this 
information in Study III, the results should be interpreted with caution and rather as estimates 
that reduce bias due to observed selection into treatment. However, we have conducted 
several sensitivity analyses to investigate the risk of unobserved factors influencing the 
results. 

The selection equation can be interpreted in terms of factors associated with choice of a 
certain type of treatment. These estimates suggest that patients who are highly educated, 
married, and employed before starting dialysis treatment are more likely to have PD 
compared to IHD. These findings are in line with Chanouzas et al., except for the factor of 
higher education (46). We also find a positive association between being a woman and 
receiving PD treatment, whereas other studies found no association between gender and 
treatment choice (46, 47). Study III shows that young patients have a higher probability of 
getting PD, which is in line with previous univariate analyses (46, 47). However, the results 
of a multivariate analysis performed by Keating et al. showed no effect of age (47).  

Both settings highlight the importance of HTA in healthcare in that it provides systemic 
evidence to aid informed decision making. 
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Strengths and Limitations 
Regarding the first setting, the cost effectiveness of mHealth intervention was based on the 
pragmatic randomized controlled trial, which is considered the best source of data for 
economic evaluations (48) (Study II).  

A few limitations related to the first setting are listed below: 

• The findings of the SLR are based on the studies that were identified through the 
search strategy used for this review. Our search strategy may have missed important 
studies, although we find this unlikely (Study I).  

• In the SLR, the assessment of the quality of the studies using the CHEERS list is 
subjective and may result in disagreement with each study’s scores (Study I).  

• The economic evaluation of SMART4MD was conducted over a short follow-up 
period of six months. Further effects of this intervention might become visible 
beyond the scope of the SMART4MD trial due to the nature of this intervention 
(Study II).   

• Although the importance of using a societal perspective was highlighted in Study I, 
we performed the economic evaluation in Study II using the healthcare perspective 
due to the lack of information on out-of-pocket expenses and other costs related to 
the societal perspective.  

Regarding the second setting, the strength of Study III is that we reduced the estimation bias 
caused by non-random selection by balancing the covariates over treatment groups. 
Furthermore, the data set covers the entire Swedish dialysis population, resulting in a 
relatively large sample.
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Conclusions 

 

 

• In Study I, no evidence of cost effectiveness was found for interventions related to 
complex smartphone communication, while some evidence of cost effectiveness 
was found for simple, text-based communication-related interventions. 
Comprehensive economic evaluations of mHealth interventions designed for older 
adults over a more extended time period may allow one to draw more robust 
conclusions. 

• The results of Study II suggest that the SMART4MD intervention might not be cost 
effective for older adults with MCI in the short run; however, it might help to reduce 
the burden on the informal caregiver. 

• A dialysis method that helps patients to become socially and professionally active 
will have a positive impact on their quality of life as well as decrease the burden on 
society (49). Despite the fact that the national insurance policy covers dialysis 
treatment in Sweden and patients also receive sickness benefits, gainful employment 
is likely to improve the quality of life of these patients. It is therefore important to 
select a dialysis method that helps these patients to engage in job-related activities 
to the extent allowed by their health condition. Based on the findings in Study III, 
PD is expected to achieve this to a greater extent than IHD, being associated with 
higher employment, work income, and reduced disability pension. 
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Future Work 

Regarding the first setting, the economic evaluation conducted in Study II was based on six 
months of data from the Blekinge site, whereas the total duration of the SMART4MD trial 
was 18 months. Therefore, future work will primarily focus on including full data into our 
analysis to complement Study II and conducting economic evaluations on the other sites of 
the SMART4MD project. 

Regarding the second setting, it could be promising to investigate the effect of PD on 
healthcare and pharmaceutical cost compared to IHD and to use this future study along with 
Study III to conduct an economic evaluation to determine the cost effectiveness of PD 
treatment in comparison to IHD. 
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Health Technology Assessment is an important 
factor for decision making in the healthcare sector 
in Sweden. It helps to curtail the rising costs asso-
ciated with the healthcare sector and aids in the 
efficient allocation of scarce public health resourc-
es. This thesis investigates the cost-effectiveness 
and the effectiveness in general of two health tech-
nologies, addressing the following research objec-
tives: i) assessing the cost-effectiveness of mobile 
health (mHealth) interventions designed for older 
adults diagnosed with mild cognitive impairment, 
and ii) assessing the effect of peritoneal dialysis 
(PD) treatment on labor market outcomes in 
comparison with institutional hemodialysis (IHD) 
treatment in Swedish settings.

Study I and Study II are related to the first research 
objective. In Study I, we summarized and critically 
assessed the current evidence on the cost-effec-
tiveness of mHealth interventions focusing on old-
er adults; we found some evidence supporting the 
cost-effectiveness of these interventions. In Study 
II, we conducted a within-trial cost-effectiveness 

analysis of the software application Support, Mon-
itoring and Reminder Technology for Mild Demen-
tia (SMART4MD) from a healthcare perspective 
for a period of six months. A total of 345 Swedish 
dyads (MCI patient and informal caregiver) partic-
ipated in this study. For a short time period of six 
months, we found that SMART4MD is not cost-
effective for MCI patients (statistically insignif-
icant); however, a trend was observed that indi-
cated that it might be cost-effective for informal 
caregivers, although results remained statistically 
insignificant (p > 0.05).

Study III is related to the second research objec-
tive. In Study III, we investigated the effect of PD on 
labor market outcomes (employment rate, work 
income, and disability pension) in comparison to 
IHD. We found that PD is associated with a treat-
ment advantage over IHD in terms of increased 
employment, work income, and reduced disability 
pension in the Swedish population after controlling 
for non-random selection into treatment.
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