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Abstract 
Patient satisfaction is important for patients, and is an important aspect of a healthcare system. 

Patient satisfaction is a multidimensional concept consisting of patient experiences in 

different areas during the healthcare visit. This thesis examines the relationships between 

patient satisfaction, coordination of care, information providing communication, and patient-

physician relationship. The method used is multigroup structural equation modeling, and the 

groups are patients with poor and good health. Result: there are significant relationships 

between latent variables Coordination, Relationship and Satisfaction. Information and 

Satisfaction has a non-significant relationship. The model has strict factorial invariance. The 

relative latent mean differences in the patient groups are statistically significant. Patients with 

bad health had smaller latent means. These results indicate that patients with self-reported bad 

health report worse patient experiences and lower satisfaction with their care.  

Keywords: structural equation model, measurement invariance, multigroup comparison, mediator 

variable, patient satisfaction, quality of care, coordination of care, information, patient-physician 

relationship, self-rated health  
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Introduction 
During 2017, the Swedish healthcare system was 11% of the total BNP. About 80% of the 

total costs were financed by the Swedish government, while the rest was privately financed 

(Statistics Sweden, 2019). As the Swedish population ages and it becomes more common to 

live several years with chronic illnesses, the health related costs are expected to rise. At the 

same time, since the population has aged, there will be fewer people in working age compared 

to the retirees. That means that healthcare costs are expected to rise, but the population of 

working Swedes paying taxes into the healthcare system is expected to decrease. In the future, 

the healthcare system needs to be more efficient in order to be able to provide the same level 

of care for less money (Sveriges Kommuner och Landsting, 2016). Since the healthcare 

system is financed by taxing the population, it is also important that people generally consider 

the healthcare system to provide good care. While Swedish healthcare has good medical 

quality compared to other countries, the patients generally report lower satisfaction with their 

healthcare experiences than in other countries (Swedish Agency for Health and Care Services 

Analysis, 2016; Swedish Agency for Health and Care Services Analysis, 2017 ). 

According to Swedish law, the goal for Swedish healthcare is good health for the patients, and 

equal healthcare to the entire population. It is also written that healthcare should be easily 

accessible, be based on respect for the patient’s right to make their own decisions, create a 

good relationship between the patient and healthcare staff, and provide the patient with 

continuity and safety (Riksdagsförvaltningen, 2017). This also reflects the dimensions of good 

care defined by Socialstyrelsen: good healthcare should be safe, accommodate the individual 

patient, be based on knowledge, equal between patients, accessible, and effective 

(Socialstyrelsen, 2007). 

There is an expressed wish in Swedish healthcare to provide high quality care. However, it is 

important to take into account that patients and healthcare staff have different definitions of 

quality of care (Blendon et al., 2001). Since the daily experiences within the healthcare 

system are different for patients and staff, this is to be expected. For patients, quality of care is 

assumed synonymous with patient satisfaction (van Campen et al., 1995), which is an 

important measure for healthcare systems. Patient satisfaction is recognized by the World 

Health Organization as a key component of a healthcare system performance (Murray and 

Frenk, 2001). 
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Even though patient satisfaction is pushed as an important component of the healthcare 

system, researchers often struggle to measure it. It is common for different studies to use 

different instruments for measuring satisfaction, and researchers seldom report the validity or 

reliability of their instruments (Sitzia and Wood, 1997). One of the reasons for this is that 

patient satisfaction is hard to define. Patient satisfaction is largely subjective, and will 

therefore vary depending on expectations, country, or cultural groups within a country.   

While there are many ways of measuring patient experiences and satisfaction, one common 

way of doing it is to measure several aspects of their healthcare visit. The aspects are 

generally measured are information given during their healthcare visit, coordination of care, if 

the patient received emotional support during their visit, and if their preferences were 

respected (Jenkinson et al., 2002). This is also roughly what is written in the Health and 

Medical Care Act. By focusing on these dimensions, it is possible to increase efficiency and 

decrease healthcare costs, as well as improving self-management for the patients  (Bertakis 

and Azari, 2011a, 2011b; Rathert et al., 2013; Sitzia and Wood, 1997). 

Finally, it frequently occurs that patients experiencing bad health rate their healthcare 

experiences as worse than other patients (Wolf et al., 2012). If good healthcare experiences 

have the ability to improve the results from the care they receive, it is important that those 

who live with poor health receive as good care or better as healthier patients. If the reason 

why patients with poor health report worse patient satisfaction is related to underlying 

differences in how they experience patient satisfaction, this is important to know. 

Survey of Field 
Historically, patient satisfaction or quality of care have been hard to measure since there are a 

number of different instruments being used in different studies. At the same time, few studies 

report the validity or reliability of the instruments (Sitzia and Wood, 1997). Another 

reoccurring problem when measuring patient satisfaction is that the answers often are highly 

skewed in the positive direction, which makes it difficult to detect changes in levels of patient 

satisfaction. It can also be difficult to determine if the skewed answers are due to genuine high 

satisfaction levels, or because of bias or some weakness in the instrument (Hudak and Wright, 

2000). Because of these problems, it is common to measure patient satisfaction by asking 

patients multidimensional questions about their experiences during a healthcare visit instead 

of asking about their general satisfaction (Coulter and Cleary, 2001).  
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An important starting point for measuring patient satisfaction or quality of care from the 

patients’ perspective is to separate two aspects of quality from each other: the physicians’ 

technical skill, and the physicians’ interpersonal skills (Donabedian, 1988). While it may be 

difficult for a patient to rate their physician’s technical skills, it is easier to rate their 

interpersonal skills.  

The aspects of quality of care can be further divided into dimensions such as: interpersonal 

manner, accessibility or convenience of care, the outcome of a treatment or visit, continuity, 

coordination of care, availability and ease of getting an appointment (Linder-Pelz and 

Struening, 1985; Ware et al., 1983). These dimensions all relate to general patient satisfaction, 

but patients’ perceptions of the physician-patient relationship and if they receive emotional 

support have a strong relationship to patient satisfaction (Boudreaux et al., 2000; Detollenaere 

et al., 2018; Rahmqvist and Bara, 2010; Rathert et al., 2013; Ricci-Cabello et al., 2018; Robin 

DiMatteo and Hays, 1980; Yarnold et al., 1998).  

What determines how patients rate their relationship with their physician? It is considered 

worthwhile to strive for a mutual relationship between doctor and patient where the patient 

have the ability to express their wishes and preferences, and the doctor consider the patient 

perspective in making decisions about treatments. Communication is the key to reaching a 

mutually beneficial relationship between patient and physician (Roter, 2000). The doctor-

patient communication can broadly be divided into five categories: information giving, 

question asking, partnership building, rapport building and socioemotional talk (Hall et al., 

1987). Mutual communication between physicians and patients are related to higher 

satisfaction for both physicians and patients (Roter, 2000). The physician’s communication 

style varies depending on the patient’s age and health condition, but also depending on the 

physician’s gender (Zandbelt et al., 2006). The doctor-patient communication style is also 

related to different types of relationships between patients and physicians. Generally, the 

patient-physician relationship can be divided into four categories: the paternalistic model, the 

informative model, the interpretive model and the deliberative model (Emanuel and Emanuel, 

1992).. The paternalistic model can also be described as a relationship style where the 

physician dominate the meeting. The opposite of this treatment model is a person centered 

treatment style where the physician is open to the patient’s wishes and focus on the person 

and not the disease. Physicians with a person centered treatment style are rated by patients as 

better at information giving and coordinating care than physicians with a more paternalistic 

treatment model (Flocke et al., 2002). 
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Patient satisfaction rating is associated to the care a patient has received, but it is also related 

to the characteristics of the patient (Ware et al., 1983). Higher age and education level are 

associated with patient satisfaction, while sex, ethnicity and income have no association to 

satisfaction (Hall and Dornan, 1990). In a Swedish study, younger patients were found to be 

less satisfied than older patients (Rahmqvist and Bara, 2010). Beyond age, health status is 

related to patient satisfaction. For patients with good self-rated health, it is more common to 

report satisfaction with their health care experiences (Hall et al., 1993; Rahmqvist and Bara, 

2010; Wolf et al., 2012). There are also differences in preferences between patients with good 

or bad health status. Patients with poor health put greater emphasis on the ability to get a 

second opinion, and the ability to get personal attention and the opportunity to talk about their 

health problems than patients with good health (Jung et al., 2003). For patients with self-

reported health that is less than excellent, physician care is more important than for those 

patients rating their health as excellent (Otani et al., 2015). 

Research Problem and Research Questions 
Patient satisfaction is considered an important goal in itself, but is also important as a step 

towards improved outcomes for treatments. Because of this, it is important to know the 

relationship between improvable aspects of healthcare and patient satisfaction. It is also 

important to know if different patient groups have different relationships between the 

dimensions of patient satisfaction and if they are satisfied with their healthcare visit. If the 

relationships differ, it might indicate that healthcare providers should make different priorities 

for different groups.  

Many studies have examined the relationship between patient experiences and satisfactions 

through multivariate regression analysis. While multivariate regression analysis is a useful 

technique, it fails to take into account the complex relationships underlying patient 

satisfaction.  This thesis investigates the relationships between patient experiences and patient 

satisfaction in Swedish somatic open care with a structural equation model in order to capture 

the relationships between different dimensions related to satisfaction. The thesis also 

investigates if the structural equation model is robust for patients with self-reported good and 

self-reported bad health. If the model is not robust, it implies that the representation of patient 

satisfaction is not a good fit for one of the patient groups. Finally, the thesis examines if there 

are any differences in latent means between the patient groups. 
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The research problems previously outlined are examined through three research questions. 

First of all, what is the relationship between patient experiences and patient satisfaction 

among patients who rated the atmosphere at their hospital or clinic as bad? This is 

investigated by looking at the separate relationships between the latent variables in the model: 

1a) Is there a relationship between Patient-Physician Relationship and Patient 

Satisfaction? 

1b) Is there a relationship between Information and Patient Satisfaction? 

1c) Is there a relationship between Coordination and Patient Satisfaction? 

1d) Is Patient-Physician Relationship a mediator variable between Information, or 

Coordination to Patient Satisfaction? 

After evaluating the relationships between the latent variables, we are interested in examining 

if there are any differences between patients with self-rated good and self-rated bad health. 

The research questions related to comparing the groups are: 

2a) Do the factors possess strong factorial invariance across patients with good and bad 

health? 

2b) Are there significant latent factor mean differences between the patient groups on the 

factors? 

The research questions will be answered by examining the hypothesized structural equation 

model for all patients together, as well as for the two patient groups. If the factors in the 

model has strong factorial invariance, it is possible to make valid statistical comparisons 

between the patient group’s latent factor means. 

Data and Variables 
There are four dimensions related to quality of care used in this study. The first one is Patient 

Satisfaction which measured by three observed variables: a) if the patient’s healthcare needs 

were satisfied, b) how the patient rated their visit, and c) if they would recommend the 

hospital or clinic to a friend. The second dimension used is the relationship between the 

patient and the physician they met during their visit (Patient-Physician Relationship). The 

relationship is measured by three observed variables: a) if the physician showed empathy, b) 

if the physician took account of the patient’s own experiences with their health or illness, and 

c) if the patient was treated with respect regardless of gender, ethnicity, sexuality, religion etc. 
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The third dimension is information exchange between the patient and the physician 

(Information). The observed variables are a) if the patient was told about the treatments or 

examinations would be performed, b) if the physician explained the results to the patient, and 

c) if the physician informed the patient about warnings signals relevant for their illness. The 

final dimension is if the patient was helped with coordinating their care (Coordination). This 

was measured by two observed variables: a) if the physician helped the patient with 

coordinating any care from other people involved in their care, and b) if the physician knows 

about the patient’s previous healthcare visits. Based on previous research, it is assumed that 

Patient-Physician Relationship, Information and Coordination all have a relationship with 

Patient Satisfaction. It is also assumed that patients with positive experiences with the 

physician-patient information exchange and with the coordination of care experiences a better 

relationship with their physician. 

Data 
The observed variables used in this study are collected from the 2018 National Patient Survey 

(NPE) for somatic open care. The NPE is a Swedish reoccurring survey. There are several 

versions of the NPE with different focus, such as primary healthcare, somatic closed care, 

emergency departments, and somatic open care. Somatic open care refers to somatic 

healthcare that requires more specialized care than is available in primary healthcare, but do 

not require the patient to be admitted to the hospital, i.e staying overnight. The NPE for 

somatic open care 2018 has a response rate of 43% and 102 675 respondents. These 

respondents are a random sample from the total amount of Swedish patients that have visited 

a doctor or nurse in the somatic open care. The patients’ gender, age, and postcode are known 

from the patients’ healthcare regions. Table 1 below presents the characteristics of the entire 

sample. The respondents tend to be older and female, and rate their health as good. Around 

half of the respondents are visiting the somatic open care as a part of their treatment of a 

chronic illness. 
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Table 1. Patient characteristics in the 2018 National Patient Survey for somatic open care 

(n=102 675). 

Patient characteristics % 

Gender 
 

Men 45.8 

Women 54.2 

Age 
 

20-29 2.9 

30-39 4.4 

40-49 6.8 

50-59 12.4 

60-69 22.8 

70-79 29.3 

80+ 12.5 

Visit part of treatment for chronic illness 
 

Yes 47.9 

No 38.0 

Health status 
 

Very poor 1.9 

Fairly poor 7.2 

Neither bad nor good 29.8 

Fairly good 35.2 

Very good 23.3 

Education 
 

Elementary school 25.4 

High school 30.8 

University or other higher education 40.0 

No finished education 1.5 

 

More women than men have answered the survey. Table 1 also shows that most of the 

respondents are 50 years or older. The patients answering the NPE survey for open somatic 

care are almost evenly split among patients with and without a chronic illness. A majority rate 

their health as fairly or very good, and around 9% rate their health as poor or very poor.  
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Table 2 shows the response rates among different age groups and genders. Men and women 

have almost the same response rate. It is evident that the response rate differs among the age 

groups.  

Table 2. Response rate in 2018 NPE somatic open care.  

 
Response rate (%) 

Total 43 

Gender  

Woman 43.8 

Man 42.6 

Age 
 

20-29 17.1 

30-39 23.7 

40-49 30.9 

50-59 42.2 

60-69 58.8 

70-79 66.2 

80+ 57.4 

 

The response rate is lower than the total response rate among patients aged 20-49 years, and 

higher among respondents older than 50 years. It is also plausible that patients in poor health 

also are underrepresented in the survey. 

Sample Used in Current Study 
The answers in the open somatic NPE are highly skewed in the positive direction. In this 

study, the sample used is constrained to patients who described the atmosphere at their 

hospital or clinic as anything other than “very good” or “good”. The question used in order to 

constrain the sample is chosen because it is a broad question that should be related to patient 

experiences and patient satisfaction. By removing the most positive respondents, the positive 

skew of the sample is reduced. 

Since the multigroup analysis concerns differences between patients with good and bad self-

reported health, all respondents who defined their health as neither good nor bad were 

removed. Finally, all patients below 19 years of age were excluded in order to remove all 
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children, since it is plausible that the healthcare experiences are different for children and 

adults.  

Based on the eleven questions used in this study, all respondents that have replied that one of 

the questions are not relevant for them were removed, since these patients have no 

experiences in the area the question covers.  After all these steps, the remaining sample 

consists of 1858 respondents. Out of these respondents, 822 said their health was poor or very 

poor and 981 said their health was good or very good. 

The national patient survey for somatic open care consists of around 30 questions focused on 

the patients’ experiences in their latest encounter with a doctor or nurse in the somatic open 

care. This study uses 11 questions. The answer patterns for patients with bad health are shown 

in Table 3, and the results for patients with good health are shown in Table 4. 
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Table 3. Survey results for patients with self-rated poor health (n=877). 

Variable 
No, not at all 

(%) 
2 3 4 Yes, completely 

NA 

respect_dignity 22.1 12.0 21.1 18.2 26.6 
3.4 

doc_empathy 17.6 20.6 24.2 22.0 15.5 
2.1 

doc_consid 
23.2 20.8 26.8 14.9 14.3 

2.9 

coord_contact 43.0 23.0 21.4 8.5 4.1 
3.1 

prev_contact 35.9 26.0 22.1 9.5 6.4 
3.1 

info_warning 43.9 21.4 20.3 9.7 4.8 
2.0 

info_implement 30.3 22.6 22.9 14.5 9.8 
3.1 

info_results 31.8 23.3 20.9 14.0 10.0 
3.0 

visit_exp 26.8 26.0 30.4 11.4 5.4 
2.6 

recommend 36.9 21.6 26.1 9.6 5.8 
3.5 

need_satsif 45.4 23.8 20.8 6.6 3.4 
2.6 

 

Table 3. Survey results for patients with self-rated good health (n=981). 

Variable No, not 

at all 

(%) 

2 3 4 Yes, 

completely 

NA 

respect_dignity 6.8 7.4 15.4 21.3 49.1 6.6 

doc_empathy 8.9 11.2 21.8 26.9 31.2 3.6 

doc_consid 8.2 13.0 23.4 27.0 28.4 5.7 

coord_contact 18.0 17.3 26.8 18.2 19.7 7.5 

prev_contact 19.3 16.6 26.9 21.7 15.4 8.0 

info_warning 20.1 16.4 23.7 18.4 21.4 6.6 

info_implement 13.3 13.1 20.4 24.9 28.3 8.0 

info_results 12.9 13.2 24.1 22.8 26.9 8.3 

visit_exp 10.3 13.7 32.9 26.1 17.1 8.5 

recommend 14.9 13.3 29.3 22.5 19.9 5.8 

need_satisf 12.8 14.9 24.0 24.5 23.8 6.4 
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Analytical Method 
Structural equation modeling is a multivariate statistical technique used to analyze a set of 

relationships between observed and latent variables. The observed variables represent 

measurable items such as survey results, test scorings and other measures while the latent 

variables are concepts we cannot observe. Examples of unobservable concepts are happiness, 

stress, and satisfaction. Even though we cannot directly measure the latent variables, we 

assume they can be represented by one or more measurable variables. Since the unobserved 

latent variable often represents a complex phenomenon, it is assumed that several different 

observed variables create a better representation of the latent variable (Hair et al., 2014). By 

using structural equation modeling, it is possible to examine how well the observed variables 

relate to the latent variables. Since structural equation modeling is a theory-driven method, the 

researcher compares a theoretical model with theoretical relationships between variables with 

an observed model. If the reasoning behind the theoretical model is reasonable, the actual 

observed model will not differ from the theoretical model. The comparison between the 

theoretical and observed models are based on comparing the covariance matrices from the 

models. Therefore, structural equation modeling is referred to as a covariance structure 

analysis technique.  

General Overview of Structural Equation Models 
Structural equation models consist of two parts: a measurement model and a structural model. 

The measurement models examines how well the observed variables identify the underlying 

latent variables of interest, and the structural model specifies the causal relationships between 

the latent variables (Weston and Gore, 2006; Skrondal and Rabe-Hesketh, 2005). The notation 

for the relationships between the observed and latent variables in the measurement model and 

for the relationships between latent variables in the structural model is summarized in Table 4 

(Bagozzi and Yi, 2012). 

 

 

 

 

 

 



15 
 

Table 4. Basic notation in structural equation modeling. 

Symbol Stands for 

ξ Latent exogenous variables 

x Observed variable connected to the latent 

exogenous variable 

δ Residuals for x 

η Latent endogenous variables 

y Observed variable connected to the latent 

endogenous variable 

ε Residuals for y 

ζ Residuals for latent endogenous variables 

λ Relationship between latent and observed 

variables 

Λ Matrix of the factor loadings λ 

γ Relationship between exogenous and 

endogenous latent variables 

β Relationship between endogenous latent 

variables  

 

The measurement model consists of two equations consisting of observed indicators and 

latent variables (Bollen, 1989): 

𝒙𝒊 = 𝜶𝒙 + 𝚲𝒙𝝃𝒊 + 𝜹𝒊          (1) 

𝒚𝒊 = 𝜶𝒚 + 𝚲𝒚𝜼𝒊 + 𝜺𝒊        (2) 

As Table 4 shows, 휂 and 𝜉 are the latent variables. The only difference between them is that 휂 

represent latent endogenous variables, and 𝜉 represents latent exogenous variables. The latent 

variables are connected to the observed indicators 𝒚𝒊 and 𝒙𝒊 by the factor loadings. The 

equations also include the residuals 𝜹𝒊 and 𝜺𝒊. 

The second part of the structural equations model is the structural model. The equation for the 

structural model is (Bollen, 1989): 

𝜼𝒊 = 𝜶𝜼 + 𝑩𝜼𝒊 +  𝚪𝝃𝒊 + 𝜻𝒊    (3) 
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In (3), B and 𝚪 are the latent coefficient matrices for the latent endogenous and latent 

exogenous variables. The equation also contains a vector of disturbances (𝜻𝒊   ) and a vector 

of intercepts (𝜶𝜼). 

Structural Equation Models with Ordinal Indicators 
In the basic structural equation model, the model uses continuous data and Pearson’s 

correlation between variables. However, it is very common to use SEM for analyzing 

categorical data such as survey data. When the data is categorical, there are no origins or units 

of measurement for the ordinal variables. Because of this, it is not possible to calculate means, 

variances and covariances for the ordinal variables (Jöreskog, 1994). Furthermore, it is not 

possible to assume that the steps between each answer category are equidistant (Muthén, 

1984). These characteristics of ordinal data should not be ignored in the model. Despite not 

being able to treat the categorical data as continuous, it is possible to use SEM for 

dichotomous and polytomous ordered variables. Instead of treating the categorical variables 

as continuous, we assume that for each observed ordinal variable there is an underlying 

continuous variable, which we are interested in. The ordinal response categories reflect 

different points of this continuous variable. For example, if the respondents are asked to 

which degree they agree with a statement in a survey the answers will be categorical (“I 

agree” to “I disagree”), but the categories represent an underlying spectrum of the 

respondents’ opinions.  The underlying continuous variable ranges from −∞ to +∞ 

(Jöreskog, 1994). When modeling categorical variables, the observed categorical variable is 

not used. Instead, we are interested in the underlying continuous variable. By using the 

underlying continuous variable, it is possible to calculate the measurement model and 

structural model.  

The equations used to calculate the measurement model (1 & 2) and structural model (3) can 

still be used when the data is categorical. However, the measurement model should is 

specified for the underlying continuous variables 𝑦𝑖
∗ and 𝑥𝑖

∗, instead of the observed 

categorical variables (Jöreskog, 1994).. The measurement relations in the model are written 

as: 

 

𝒙𝒊
∗ = 𝜶𝒙 + 𝚲𝒙𝝃𝒊 + 𝜹𝒊          (4) 

𝒚𝒊
∗ = 𝜶𝒚 + 𝚲𝒚𝜼𝒊 + 𝜺𝒊        (5) 
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In (4) and (5) y* and x* are the underlying continuous variables in the measurement model. In 

both cases, 𝜶𝒚and 𝜶𝒙 are intercept vectors and 𝛬𝑦 and 𝛬𝑥 are factor loading matrices. Finally, 

휀 and δ are random vectors of residuals (Muthén, 1984). As the equations show, the 

interpretation of the measurement model does not differ from the measurement model 

specified in (1) and (2). 

Threshold Parameters 
The observed ordinal variable in the measurement model is related to the assumed underlying 

continuous variable through a so-called threshold model (Skrondal and Rabe-Hesketh, 2005). 

The ordinal variable in the threshold model will be denoted z in this section, since the ordinal 

variable can be both a y-variable (connected to the endogenous latent variable), or an x-variable 

(connected to the exogenous latent variable). The ordinal variable z includes both.  

In a threshold model, the relationship between the ordinal variable 𝑧𝑖 and the underlying 

continuous variable 𝑧𝑖
∗ are described with parameters called threshold values (Jöreskog, 1994). 

𝑧 = 𝑖 ↔  𝜏𝑖−1 < 𝑧∗ < 𝜏𝑖,       𝑖 = 1,2, … . . , 𝑚         (6) 

−∞ = 𝜏0 <  𝜏1 < ⋯ < 𝜏𝑚−1 < 𝜏𝑚 = +∞             (7) 

The threshold parameters 𝜏𝑖 define the category intervals on the underlying continuous variable 

𝑧𝑖
∗. In cases where we have continuous z, the underlying variable 𝑧𝑖

∗ and the observed continuous 

𝑧𝑖 will be equal to each other (Jöreskog, 1994; Muthén, 1984). For an ordinal variable with m 

categories, there are m-1 threshold parameters.  

Since 𝑧𝑖
∗ is assumed to be an underlying continuous variable, it is possible to transform to a 

normal distribution through a monotonic transformation. The standard normal distribution 

makes it possible to calculate the probability of a response in category i by formula (8). 

𝜋𝑖 = 𝑃𝑟[𝑧 = 𝑖] = 𝑃𝑟[𝜏𝑖−1 < 𝑧∗ < 𝜏𝑖] =  ∫ 𝜙(𝑢)𝑑𝑢         (8)
𝜏𝑖

𝜏𝑖−1

 

By using (8), we get the threshold parameters: 

𝜏𝑖 = Φ−1(𝜋1 + 𝜋2 + ⋯+ 𝜋𝑖),   𝑖 = 1,… . ,𝑚 − 1     (9) 

The probability of an answer in category i or lower is given by (𝜋1 + 𝜋2 + ⋯ + 𝜋𝑖). It is also 

possible to estimate 𝜋𝑖 by calculating the percentage 𝑝𝑖 of responses in category i (Jöreskog, 

1994). 
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Polychoric Correlations 
Correlations between variables are an important part in SEM, regardless if the variables are 

continuous or categorical. However, in cases where the data are categorical it is not possible 

to use ordinary Pearson product moment correlations or covariances since it cannot be 

assumed that there are equidistant scale steps between the categories. It is also common for 

the categorical variable to be skewed (Muthén, 1984). If Pearson’s correlation is used anyway 

for categorical variables, the correlations will be negatively biased, and the model fit will be 

affected (Babakus et al., 1987). In order to obtain unbiased covariances or correlations, we 

will use polychoric correlations instead. When calculating the polychoric correlation it is 

assumed that the ordinal variables have an underlying continuous variable with a bivariate 

normal distribution (Rigdon and Ferguson, 1991). If variable 𝑧1
∗ have the thresholds 

𝜏1
(1)

, 𝜏2
(1)

, … . 𝜏𝑚1−1
(1)

 and variable 𝑧2
∗ have the thresholds 𝜏1

(2)
, 𝜏2

(2)
, … . 𝜏𝑚2−1

(2)
 , the polychoric 

correlation is calculated by maximizing the log-likelihood of the multinomial distribution 

(Jöreskog, 1994): 

ln 𝐿 = ∑∑𝑛𝑖𝑗𝑙𝑜𝑔𝜋𝑖𝑗

𝑚2

𝑗=1

𝑚1

𝑖=1

(𝜽)   (10) 

Estimation Method 
It is necessary to use an estimation method for the model that has the ability to estimate fit 

and coefficients for categorical data. For continuous data, the most common method to use is 

maximum likelihood estimation (MLE). However, MLE is sensitive for non-normality in the 

data, and is not well-suited for categorical data (Hair et al., 2014). For data with non-normal 

distribution and strong kurtosis or skewness it is therefore instead more useful to use weighted 

least squares. Diagonally weighted least squares (DWLS) is a robust estimation technique 

that uses the inverted diagonal elements of the weighted matrix. It is suitable to use in order to 

decrease the computational complexity required for weighted least squares (Finch and French, 

2015). The estimation method used in this study will be DWLS. 

Goodness-of-Fit Measures  
When using a structural equation model, it is essential to examine the model fit. Since the 

structural equation model examines several different relationships at once, the entire model 

must be evaluated. Goodness-of-fit measures are also important in order to determine how 

well the observed model fits the theoretical model. A model should be evaluated in order to 

determine if the significance and strength of estimated parameters are good enough, if enough 
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variance are accounted for in the endogenous observed variables and latent variables, and how 

well the overall model fits the observed data (Weston and Gore, 2006). 

There are many possible ways to measure the model’s goodness of fit. The most common one 

is the 𝜒2 statistic, which tests if the estimated variance-covariance matrix of indicators is the 

same as the observed variance-covariance matrix. If the 𝜒2 statistic is non-significant, it is 

interpreted as that the two models are similar (Bagozzi and Yi, 2012; Weston and Gore, 

2006). However, when sample sizes are large, the 𝜒2 statistic is almost always significant. 

Because of this, it is necessary to use other goodness-of-fit measures as well (Hair et al., 

2014). Other commonly used goodness-of-fit measures are CFI, RMSEA and SRMR. 

The comparative fit index (CFI) compares the researcher’s model to a null model, which 

specifies no relationships between the variables and rates the researcher’s model on a scale 

from 0 to 1. Values closer to 1 indicates a better fit (Weston and Gore, 2006). Another 

commonly used measure is the root mean square error of approximation (RMSEA), which 

measures model fit, but tries to compensate for sample size and complexity. Finally, the 

standardized root mean square (SRMR) examines the residuals created by the error in 

prediction for each covariance term. Low values of SRMR indicates better fit (Hair et al., 

2014). 

Multigroup Analysis 
It is possible to compare groups with SEM through multigroup analysis. However, it is 

necessary that the measurements are invariant in order to make comparisons. Measurement 

invariance examines if we can claim that the equations used to create latent factor scores are 

equal across groups. This tells us whether the constructs are operationalized similarly in the 

different groups (Sass, 2011) and if the scores on any constructs have the same meaning for 

all groups being compared. If the model has measurement invariance, it is possible to claim 

that the latent variables in a model have the same meaning for the groups involved in the 

comparison (Dimitrov, 2006). 

The first step is to examine configural equivalence, which examines if the same confirmatory 

factor model is valid in both groups, i.e if there are the same amount of latent variables in 

both groups and that the loadings on the observed variables are similar across groups. For 

example, it is possible that the confirmatory factor analysis model has a worse fit for one of 

the groups (Hirschfeld and von Brachel, 2014; Schoot et al., 2012).  
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The measurement invariance can be weak, strong or strict. Weak invariance means that the 

size of the loadings are similar across the compared groups while strong invariance means 

that the intercepts as well are similar across groups. Weak invariance and strong invariance 

can also be referred to as metric and scalar invariance, and are required to compare the 

relationships between latent variables and to compare the means of the latent variables in the 

different groups. Measurement invariance is present in the model if it has weak invariance. 

Finally, strict invariance means that the residual variances are roughly the same across groups 

(Hirschfeld and von Brachel, 2014). 

When performing a multigroup analysis of a SEM model, a number of model parameters can 

vary between groups. The general hypothesis used when testing measurement invariance is: 

𝐻0: 𝜽
(𝑗) = 𝜽(𝑗+1)    𝑗 = 1. .𝑚 𝑔𝑟𝑜𝑢𝑝𝑠     (11) 

The parameter estimate θ can be factor loadings, error variances, factor variances-covariances 

or other estimates.  Measurement invariance is tested by using (11) for factor loadings (𝐻𝜆), 

disturbances (𝐻𝜓), and intercepts (𝐻𝜐). Structural invariance is tested for the variance-

covariances (𝐻𝜙) and latent means (𝐻𝜏) (Yuan and Chan, 2016). 

It is possible to evaluate measurement invariance by examining if the change in 𝜒2 for two 

nested models are statistically significant or not. However, since 𝜒2 is sensitive for large 

sample size, it is also common to use alternative fit indices instead such as CFI or RMSEA 

instead. When using the alternative fit indices, the value of interest is the change in the fit 

index between nested models. The cutoff values used for the changes between the nested 

models are generally 0.01 for CFI and RMSEA (Putnick and Bornstein, 2016). 

When it is established that the model has measurement invariance, it is possible to examine if 

there are any differences between latent means.  
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Model 
The model used to examine the relationships between patient experiences and patient 

satisfaction consists of four latent variables and eleven observed indicators. The variables are 

presented in Table 5: 

Table 5. Variables used in the model. 

Latent variables Observed indicators 

Patient Satisfaction Would you recommend this clinic to 

someone in your situation? (recommend) 

 How would you rate your visit as a whole? 

(visit_exp) 

 Do you consider that your current need for 

healthcare is satisfied? (need_satisf) 

Patient-Physician Relationship Were you treated with respect and dignity 

regardless of gender, gender presentation, 

ethnicity, religion, disability, sexual 

orientation, or age? (respect_dignity) 

 Did the healthcare professional consider your 

own experiences with your illness/health 

issue? (Doc_consid) 

 Did the staff treat you with empathy? 

(Doc_empathy) 

Information Did you get enough information about 

warning signals to pay attention to regarding 

your illness/health issue? (Info_warning) 

 Were you informed about how your 

samplings, examinations, or treatments would 

be performed? (Info_implementation) 

 Did the staff explain any test results or lab 

results in a way you understood? 

(Info_results) 

Coordination  Did the healthcare professional know about 

your previous contacts with healthcare 

clinics? (Prev_contact) 

 Do you think the healthcare professional 

coordinated your healthcare contacts as much 

as you needed? (Coord_contact) 

 

All of the observed variables are categorical variables, where the respondents rate the 

different statements from “Disagree completely” to “Agree completely”. The measurement 

model is shown in Figure 1. 
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Figure 1. The measurement model for Information, Patient-Physician Relationship, 

Coordination and Patient Satisfaction. 

 

 

The latent variables Information, Patient-Physician Relationship and Patient Satisfaction all 

have three observed variables. The latent variable Coordination has two observed variables. 

The relationships between the observed indicators and the latent variables are described with 

formulas (1) and (2).  
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In the structural model, the latent variable Patient Satisfaction is an endogenous construct and 

Information, Coordination and Patient-Physician Relationship are exogenous constructs. 

Patient-Physician Relationship is a mediator variable between Patient Satisfaction and the 

other two latent variables. Information and Coordination are assumed to have an indirect 

effect on Patient Satisfaction through Patient-Physician Relationship, but also direct effects on 

Patient Satisfaction. Figure 2 shows the relationships in the structural model. 
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Figure 2. Structural model for Patient Satisfaction, Information, Relationship and 

Coordination. 

 

The relationships in the structural equation model is described with formula (3): 

[
휂𝑅𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑠ℎ𝑖𝑝

휂𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛
] =  [

0 0
𝛽1 0
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휂𝑅𝑒𝑙𝑎𝑡𝑖𝑜𝑛𝑠ℎ𝑖𝑝

휂𝑆𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛
] + [

𝛾11 𝛾12

𝛾21 𝛾22
] + [

휁1
휁2

] 

In the multigroup comparison, the groups of interest are the patients with good self-rated 

health, and those with bad self-rated health. Measurement invariance is required to perform 

the multigroup comparision and to examine if there are any differences in the latent means 

between the patient groups.  

Results 
The results consists of three parts – the measurement model, the structural equation model, 

and the multigroup analysis. All analyses are performed with the statistical program R. Each 

part will presented in its own section, together with the relevant research question.  

Measurement Model 
We are interested in examining the relationship between patient satisfaction with the care in 

the Swedish open somatic healthcare. In order to analyze the relationships between the latent 

variables Patient satisfaction, Patient-Physician Relationship, Information and Coordination, it 

is necessary to examine the measurement model first. 

Figure 1 in the Analytical Method section shows the hypothesized measurement model. It is 

hypothesized that the latent variable Patient Satisfaction has three indicators, i.e recommend, 

visit_exp, and need_satisified. The latent variable Patient-Physician Relationship has the 

observed indicators doc_empathy, respect_dignity, and doc_consid. The latent variable 

Information has the observed indicators info_implement, info_warning and info_results. 
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Finally, the latent variable Coordination has the observed variables prev_contact and 

coord_contact. This information is also summarized in Table 5. 

 The relationships between the latent variables and observed variables are measured with a 

confirmatory factor analysis with a diagonally weighted least squares (DWLS) estimator and 

the missing values are handled with casewise deletion. In order to perform the polychoric 

correlations, the ordinal responses for some variables are combined to avoid answer 

categories with zero replies. The latent variables in the model are standardized to have a mean 

of 0 and variance equal to 1. 

Table 6 presents some diagnostics for the measurement model. The table shows the reliability 

measures Cronbach’s alpha and Average Variance Extracted (AVE), as well as the square  

root of AVE. The AVE for each latent factor are all above 0.5, which indicates convergent  

validity. However, the discriminant validity measured by the square root of AVE are not  

particularly good. The square root of AVE in Table 6 are higher than the strongest 

correlations between the factors later shown in Table 8. 

 

Table 6. Measures of construct validity. 

 Cronbach’s Alpha Average Variance 

Explained (AVE) 
√𝑨𝑽𝑬 

Patient Satisfaction 0.906 0.776 0.881 

Patient-Physican 

Relationship 

0.874 0.72 0.849 

Information 0.848 0.677 0.823 

 

Coordination 0.817 0.692 0.832 

 

The measurement model is fitted with the sample of n=1858. The relationships between the 

observed indicators and latent variables are calculated by formula (1) and (2).  

The measurement model’s factor loadings are also shown in Table 7. The table also shows 

that the p-values for the loadings between observed variables and latent variables all are 

statistically significant. 
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Table 7. Factor loadings in the measurement model. 

 

 
Information Relationship Coordination Satisfaction 

Info_warning 0.833 *** 

(0.015) 

   

Info_results 0.797 *** 

(0.012) 

   

Info_implementation 0.838 *** 

(0.011) 

   

Respect_dignity 
 

0.825 *** 

(0.014) 

  

Doc_consid 
 

0.86 *** 

(0.01) 

  

Doc_empathy 
 

0.86 *** 

(0.01) 

  

Prev_contact 
  

0.802 *** 

(0.012) 

 

Coord_contact 
  

0.861 *** 

(0.011) 

 

Recommend 
   

0.875 *** 

(0.009) 

Visit_exp 
   

0.927 *** 

(0.008) 

Need_satisf 
   

0.839 *** 

(0.011) 

Standard errors are shown in parenthesis. All p-values smaller than 0.01 are marked with ***. 
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The correlations between the latent factors are presented in Table 8. All correlations are 

statistically significant, and are very high. The lowest correlation is between Information and 

Patient-Physician Relationship with a correlation of 0.755, while the strongest correlation is 

between Coordination and Quality at 0.934. 

Table 8. Correlations between latent factors. 

 
Information Relationship Coordination Satisfaction 

Information 1 
   

Relationship 0.755 *** 1 
  

Coordination 0.86 *** 0.832 *** 1 
 

Satisfaction 0.823 *** 0.867 *** 0.932 *** 1 

*** denotes p-values smaller than 0.01. 
 

The residual correlations given by the difference between the expected an observed 

correlation matrices in the measurement model are all smaller than 0.1. The 𝜒2- value is 

201.11 with 38 degrees of freedom. The p-value is statistically significant at p=0.00. The 

comparative fit index (CFI) is 0.998 and the Tucker-Lewis index is 0.997. The RMSEA is 

0.052 with the confidence interval 0.045-0.059.  

   

Structural Equation Model 
The structural equation model is fitted with the entire sample and the mean and variance are 

standardized to 0 and 1. In the structural model, Patient Satisfaction is an endogenous variable 

with Patient-Physician Relationship as a mediator variable between Information and Patient 

Satisfaction and Coordination and Patient Satisfaction. There are also direct paths from 

Information and Coordination to Patient Satisfaction. The relationships in the structural 

equation model are calculated by formula (3). 
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Table 9 shows the regression coefficients between the latent factors. All relationships are 

statistically significant except for the relationship between Information and Patient 

Satisfaction (p=0.486). There is no direct relationship between these latent variables, but an 

indirect relationship through Patient-Physician Relationship.  

Table 9. Latent variable regression coefficients between the independent and dependent 

variables. 

Indep.                               Dep. Relationship Satisfaction 

Information 0.280** 

(0.111) 

0.106 

(0.153) 

Coordination 1.274*** 

(0.144) 

2.087*** 

(0.316) 

Relationship x 0.495*** 

(0.075) 

*** denotes p-values smaller than 0.01. 

** denotes p-values smaller than 0.05 
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The indirect effects between Information and Patient-Physician Relationship and 

Coordination and Patient-Physician Relationship are statistically significant (Table 10).  

 

Table 10. The direct and indirect effects between latent variables. 

Effects Estimates 

(Standard errors) 

Indirect effect between  

Information and Patient- 

Physician Relationship 

0.138 ** 

(0.066) 

Indirect effect between  

Coordination and Patient- 

Physician Relationship 

0.630 *** 

(0.085) 

Total effect between  

Information and Patient- 

Physician Relationship 

0.245 

(0.177) 

Total effect between  

Coordination and Patient- 

Physician Relationship 

2.718 *** 

(0.324) 

 

 

The 𝜒2- value is 201.11 with 38 degrees of freedom. The p-value is statistically significant at 

p=0.00. The comparative fit index (CFI) is 0.998 and the Tucker-Lewis index is 0.9797 The 

RMSEA is 0.052 with the confidence interval 0.045-0.059.  

Multigroup Comparisions 
It is necessary to establish measurement invariance before comparing the two patient groups. 

The model is fitted separately with the data for patients with self-reported good health, and 

then again with data from the patients with self-reported bad health. The resulting goodness-

of-fit tests (Table 11) shows that the model fit is roughly the same for both patient groups. 

Because of this, the model seem to have configural invariance.  
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Table 11. Goodness-of-fit measures for patients with good health, and patients with bad 

health. 

 𝜒2 (df) p-value CFI TLI RMSEA SRMR 

Patients 

with good 

health 

113.00 

(38) 

0.00 0.998 0.997 0.049 0.034 

Patients 

with bad 

health 

92.66  

(38) 

0.00 0.998 0.997 0.043 0.033 

 

Table 12 shows the regression coefficients in the patient groups. The relationship between 

Patient Satisfaction and Information is not statistically significant in either group (p=0.511 for 

patients with good health and p=0.297 for patients with bad health). The relationship between 

Patient Satisfaction and Coordination are stronger for patients with bad health than for 

patients with good health. Patients with self-reported good health has a statistically significant 

positive relationship between Patient-Physician Relationship and Information while the same 

relationship is negative and statistically insignificant for patients with bad health (p=0.479). 

The relationship between Patient-Physician Relationship and Coordination is statistically 

significant for both groups, but stronger for patients with bad health than for those with good 

health. Finally, both patient groups has a statistically significant relationship between Patient 

Satisfaction and Patient-Physician Relationship but the relationship is stronger for patients 

with good health. 
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Table 12. Regression coefficients in multigroup analysis. 

 

Indep.                               Dep. Relationship Satisfaction 

Patients with self-reported 

good health 

  

Information 0.574** 

(0.126) 

0.127 

(0.193) 

Coordination 0.954*** 

(0.154) 

1.780*** 

(0.361) 

Relationship x 0.609*** 

(0.107) 

Patients with self-reported 

bad health 

  

Information -1.33 

(0.188) 

-0.276 

(0.264) 

Coordination 1.545*** 

(0.256) 

2.248*** 

(0.553) 

Relationship x 0.384*** 

(0.123) 

 

Since Patient-Physician Relationship is a mediator variable in the model the results also 

contain information about the indirect and total effects. For patients with good health, the 

indirect effect between Information and Patient Satisfaction is 0.35 and the indirect effect 

between Coordination and Patient Satisfaction is 0.581. The total effect of Information on 

Patient Satisfaction is 0.477 and the total effect of Coordination on Patient Satisfaction is 

2.361. All effects are statistically significant. For patients with bad health, both the indirect 

and total effect of Information on Patient Satisfaction is statistically insignificant. The indirect 

effect of Coordination on Patient Satisfaction is 0.593 and the total effect of Coordination on 

Patient Satisfaction is 2.841.  
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Next, the model is tested for measurement invariance, scalar invariance, and strict factor 

invariance. When comparing the multigroup model to one where all loadings are constrained 

to equal across the patient groups, the Δ𝐶𝐹𝐼 is less than 0.01 which indicates that 

measurement invariance holds. As the next step, the model is compared to a model where all 

loadings and latent intercepts are constrained to equal across groups. Since Δ𝐶𝐹𝐼 is less than 

0.01, scalar invariance is assumed to hold. Finally, the multigroup model with configural 

equivalence is compared to one where the loadings, latent intercepts and residuals are 

constrained to equal across the groups. Also here the Δ𝐶𝐹𝐼 is less than 0.01, so the strict 

factor invariance is assumed to hold. Since the model has measurement invariance, scalar 

invariance and strict invariance it is possible to test the difference between the latent means. 

When comparing the model to one where all parameter estimates including the latent mean 

are constrained to equal, the Δ𝐶𝐹𝐼 is 0.14. This indicates a poor fit for the model where the 

means are constrained to equal. Therefore, latent means are allowed to vary between groups. 

Since latent means have an arbitrary scale, the mean is usually set to zero. In the multigroup 

analysis, the patient group with good health will have their means set to zero while the patient 

group with bad health have means that will vary.  

Table 13. Latent means for the patient groups. 

Latent mean Good health  Bad health  

Patient Satisfaction 0.0 -0.237 *** 

Patient-Physician 

Relationship 

0.0 0.03  

Information 0.0 -0.722 *** 

Coordination 0.0 -0.648 *** 

*** denotes p-values smaller than 0.01. 

 

Table 13 shows that the latent means are lower for patients with bad health compared to 

patients with good health, with the exception of the latent mean for Patient-Physician 

Relationship. However, the difference in Patient-Physician Relationship mean is not 

statistically significant. The differences between the rest of the latent means are statistically 

significant in this model. Three out of four latent means differs between patients with 

different levels of self-rated health. 
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Discussion of Results 
The discussion of the results will follow the same general outline as the Result section. The 

results from the measurement model will be discussed first, then the results from the structural 

equation model, and then the results from the multigroup analysis. 

The measurement model contains eleven observed variables, four latent variables and 1858 

observations. The goodness-of-fit measures for the measurement model indicates a good fit 

for the model. Both the CFI and the TLI is above 0.99, which indicates a good fit. The 

RMSEA is 0.052 with a confidence interval between 0.045-0.059. The RMSEA cut-off value 

for a good fit can be hard to determine, but a cut-off value for good fit around 0.06-0.07 is 

acceptable (Hooper et al., 2008). The fit for the measurement model is not excellent, but is 

determined to be good enough. The 𝜒2 p-value is significant, which traditionally indicates 

poor fit. However, 𝜒2- test is sensitive for large samples and will reject the null hypothesis 

when the sample size is large (Hooper et al., 2008). Since the sample size in the measurement 

model almost is 2 000, the 𝜒2 is not considered a reliable way of determining model fit. 

The loadings in the measurement model are all statistically significant. As Table 6 shows, all 

loadings are positive which makes sense. If a person in the sample experiences a good 

relationship with their physician, for example, they also tend to report higher values for the 

observed variables. The Cronbach’s alphas for the latent variables are all larger than 0.8, 

indicating reliability for the latent variables. The values of AVE are all above 0.5, which 

indicates convergent validity in the model. Looking at the correlations between the latent 

variables, they are all between 0.76 and 0.93. These high correlations might indicate that one 

or several of the latent constructs are redundant. By examining the discriminant validity 

between the latent variables by looking at the square root of AVE compared to the 

correlations between the latent variables we conclude that the discriminant validity is 

borderline poor. This is not surprising since the items in the survey generally have high 

correlations with each other. The conclusion from all of these measures is that while the 

goodness-of-fit measures and Cronbach’s alphas indicate an adequate model, the problems 

with discriminant validity means that the latent variables necessarily are not separate 

concepts.  

The first research question is if there are any relationships between Patient-Physician 

Relationship, Information, Coordination, and Patient Satisfaction, and if Patient-Physician 

Relationship is a mediator variable for Information and Coordination (denoted research 
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question 1a-1d in the section Research Problem and Research Question). The structural 

equation model shows that both the indirect effect of Information on Patient Satisfaction has p 

< 0.05, while the direct relationship has a p-value larger than 0.05. Based on this, Patient-

Physician is a successful mediator variable for Information on Patient Satisfaction. There is 

no direct effect for Information on Patient Satisfaction in this model, despite previous 

research showing that communication between physician and patient has a relationship with 

patient satisfaction.  One explanation for this might be which observed variables are used in 

the model. All three observed variables relating to information and communication between 

physician and patient are fairly one-directional. The observed variables ask if the physician 

explained treatments, results or warning signs, and not if the patient and physician had a 

conversation, or mutually discussed any aspects of the visit. Because of this, the questions 

used in the model closer related to the information-giving communication style and 

paternalistic care model than to the person-focused, partnership building style. Previous 

research has shown that a person-centered communication style is more strongly related to 

satisfaction than a, information-giving style. There are questions in the NPE which maps 

closer to the person-centered communication style, but when those items are included the 

correlations between the latent variables Information and Patient-Physician Relationship is 

above 0.9.  

The indirect effect of Coordination on Patient Satisfaction also shows statistical significance, 

which indicates that Patient-Physician Relationship can be used as a mediator variable for 

Patient Satisfaction as well. The interpretation of these indirect effects are that patients who 

experiences that their physician inform them about their treatment, what different treatment 

results mean, and about warning signals for their illness, as well as experience that their 

physician know about their previous healthcare visits and help them coordinate future visits 

experiences a more positive relationship with their physician. This relationship in turn relates 

to their satisfaction with their healthcare visit.  

Returning to the research question if there are any relationships between Information, 

Coordination, Patient-Physician Relationship and Patient Satisfaction the model shows that all 

relationships except for the one between Information and Patient Satisfaction are statistically 

significant. There is no significant relationship between being informed by their physician and 

the level of satisfaction, but more positive experiences with coordination of care and 

relationship with physician are related to better patient satisfaction. Looking at the statistically 

significant regression coefficients between latent variables, the strongest relationship is 
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between Patient-Physician Relationship and Coordination. There is a positive relationship 

between if patients have experienced that their physician know about their previous medical 

visits and help them coordinate future medical contacts, and if they experience a positive 

treatment from the attending physician. For the endogenous latent variable of interest Patient 

Satisfaction, the strongest relationship is also with Coordination. For patients in the sample, 

experiencing coordination between past and future healthcare episodes have a positive 

relationship with being satisfied with their care. 

When the relationships between the latent variables are established, it is possible to answer 

research questions 2a and 2b in this study. First of all, is the model invariant for both patient 

groups?  In the multigroup analysis, the model is fitted for the two patient groups. The 

RMSEA value improves somewhat in the multigroup analysis, while the rest of the goodness-

of-fit measurements remain the same. The factor loadings are similar for both patient groups, 

but there are some differences between patients with good and bad health when looking at the 

regression coefficients. The relationship between Information and Patient-Physician 

Relationship and Information and Patient Satisfaction has switched from a positive 

relationship to a negative. However, both relationships are still statistically non-significant. 

The relationship between Information and Patient Satisfaction is non-significant for patient 

with self-reported good health as well. For both patients with self-reported good and bad 

health, the largest regression coefficient is from Coordination to Patient Satisfaction.  

Since the model has strict invariance, the differences in latent means are assumed to reflect 

actual differences between the two patient groups. The results show that patients with poor 

self-rated health have lower latent means for Patient Satisfaction, Coordination and 

Information. The difference in latent means are not statistically significant for Patient-

Physician Relationship. This fits with previous research in patient satisfaction where bad self-

rated health is a strong predictor for not being satisfied.  

While the research questions are fulfilled, it is important to remember that there are several 

problems with the sample used in this study. First of all, the original NPE sample is extremely 

skewed in the positive end of the scale. This is common in surveys about patient satisfaction, 

and it is suggested that patients’ positive ratings reflect attitudes such as perceiving that the 

healthcare staff have done their best, or did what was expected of them in the situation, rather 

than genuine satisfaction (Williams et al., 1998). In the complete NPE sample, the strong 

rightward skew makes the correlations between variables extremely high. The sample used in 

this study have been reduced to patients who rated the atmosphere at their hospital or clinic as 
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anything other than “good” or “very good”. Because of this, the sample is not representative 

for the Swedish patient population. Even though the sample is restricted, there are still high 

correlations between the observed variables and latent variables. This results in problems with 

the discriminant validity for the latent variables. It seems like most of the questions in NPE 

generally cover the same underlying processes, instead of covering separate dimensions of the 

patient experiences. This means that the results in this study should be interpreted with 

caution, even though the results are what is expected based on previous research.   

Conclusion 
After modeling the relationships between patient experiences and patient satisfaction in 

Swedish open somatic care, we conclude that the model has an acceptable fit for the sample 

used in the study. For the research question about the relationships between different 

dimensions of patient experiences and satisfaction we conclude that there are significant 

relationships between the latent variables, with the exception of the relationship between 

information providing communication and satisfaction. For the research question about 

measurement invariance in the model, it is shown that the model has strict factor invariance 

and there are no significant differences in factor loadings, intercepts and residual variances 

between the two patient groups. Finally, for the last research question it is shown that there 

are significant differences between the latent means for the two patient groups, where patients 

with bad health have lower means for patient satisfaction, informative communication, and 

coordination of care. There is no significant difference between the means for the relationship 

between patient and physician. Although these results are in line with what is expected based 

on research on patient satisfaction, the results should be interpreted with caution based on the 

restricted sample used in the study, and the high correlations between latent variables. 

The National Patient Survey in its current form have high correlations between the survey 

questions, and does not seem to cover separate dimensions of the patient experience. This 

means that further statistical analysis of the NPE will have to deal with any eventual problems 

with the discriminant validity.  There are also dimensions of the patient experience that the 

survey does not cover in depth, such as accessibility (both in form of physical accessibility, 

waiting times and so on) and continuity of care. The results of the survey also has a strong 

positive skew, and the results should be examined to determine if this is the result of high 

satisfaction levels, or if it is a function of how the questions are phrased. It might be of 

interest to take these aspects into account in future development of the National Patient 

Survey, if it is of interest to perform advanced statistical analyses of the NPE data. 
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Based on the results in this study, the healthcare staff’s knowledge about previous healthcare 

visits and ability to coordinate future care has the strongest positive relationship with patient 

satisfaction. In previous research in patient satisfaction, the relationship between patient and 

physician generally have the strongest relationship with satisfaction. The result in this study 

should therefore be validated in future studies with less constrained samples and higher 

discriminant validity between latent variables. Previous studies have also shown the 

importance of communication between patient and physician, which was a non-significant 

relationship in this study, in particular for patients with bad self-reported health. This might 

be because the questions used in this construct reflected a one-way, paternalistic 

communication style, instead of the relational person-centered communication style that is 

associated with higher patient satisfaction. 

Finally, this study showed that the model used is robust for both patients with self-reported 

good and self-reported bad health. This indicates that future research can use the same general 

model for patient satisfaction for both patient groups. 

The Swedish National Patient Survey contains large surveys for many different areas of 

Swedish healthcare. The availability of data makes it possible to test the robustness of this 

model in many different healthcare settings, in order to learn more about patient experiences 

and patient satisfaction. Furthermore, even though this study indicates that patients with poor 

health rate their healthcare experiences as worse than patients with good health it is 

impossible to say why. It is very important to determine what causes these differences 

between the patient groups. Future research into the relationship between patient experiences 

and patient satisfaction should examine this more deeply. 
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