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ABSTRACT 
 
When comparing health care providers, patient experience data are usually adjusted for case-

mix associations to ensure fair comparisons. Previous studies in the United States showed that 
case-mix associations sometimes vary across health care providers. Such variation could 
indicate differential provider behavior for patient subgroups, in which case current adjustment 
techniques might be inappropriate. To see whether this variation is also apparent in a health 
care system different from the U.S. system, the authors analyzed Dutch patients’ experiences 
with family practice care. Using multilevel random slope models, the associations between age, 
general health status, mental health status, education, sex, and ethnicity on one hand and 
reported experiences on the other hand were assessed across family practices. The authors 
found only five significant variances between case-mix coefficients, all for outcomes related to 
health care professionals’ conduct. These findings correspond to previous U.S. findings, 
suggesting that the case-mix variations reported here and previously constitute a rather robust 
phenomenon. 

 

INTRODUCTION 
Patients’ evaluations of health care quality have become a central part of performance measurement in 

many Western countries. Data collection typically generates a vast amount of quality information on a 
variety of aspects (e.g., health care professionals’ conduct and communication, information provision, 
accessibility) and global evaluations of health care. To ensure fair comparisons of providers, it is 
recommended that ratings are adjusted for case-mix associations (Iezzoni, 1997; Welch, Black, & Fisher, 
1995). Ratings are usually adjusted for respondents’ age, sex, health status, and education because these 
characteristics have been shown to be related to reported experiences (Huang et al., 2005; O’Malley, 
Zaslavsky, Elliott, Zaborski, & Cleary, 2005; Zaslavsky et al., 2001). Although the size of case-mix 
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associations is usually small (Damman et al., 2009; O’Malley et al., 2005), adjustment can make a 
difference for providers with atypical patient populations. 

Case-mix associations are usually controlled for by multilevel regression models in which the associations 
are not allowed to vary across providers (in statistical terms— models with random intercepts and fixed 
effects for the covariates). Multilevel modeling is considered an appropriate method for analyzing 
institutional performance because it takes into account data clustering (patients within providers) and 
allows the estimation of between-provider variance (Arling, Lewis, Kane, Mueller, & Flood, 2007; 
Christiansen & Morris, 1997; Damman et al., 2009; Goldstein & Spiegelhalter, 1996; Merlo, 2005; 
Zaslavsky, 2007). This method seems appropriate when patient characteristics reflect systematic response 
bias, such as when lower educated patients tend to rate their experiences more favorably than higher 
educated patients, or when real differences in health care experiences show similar patterns for different 
health care providers (Zaslavsky, Zaborski, & Cleary, 2000). 

However, U.S. studies of CAHPS data and other patient experience measures showed that patient 
subgroups’ experiences sometimes vary across providers. Between-health plan and between-provider 
variability were demonstrated in the associations with age, health status, race/ethnicity, education, and 
language (Elliott et al., 2010; Elliott, Swartz, Adams, Spritzer, & Hays, 2001; Lurie, Zhan, Sangl, Bierman, 
& Sekscenski, 2003; Rodriguez, von Glahn, Grembowski, Rogers, & Safran, 2008; Zaslavsky, Zaborski, & 
Cleary, 2000). These patterns were mainly found for communication-related measures (Elliott et al., 2010; 
Rodriguez et al., 2008). In these cases, it is debatable whether ratings should be corrected as variability can 
imply differential provider behavior toward patient subgroups. As suggested by several researchers (Elliott 
et al., 2001; Elliott et al., 2010), performance information might be better presented for patient subgroups 
separately (also called stratified reports). 

Given these arguments, it is necessary to check for between-provider variability in case-mix associations 
in patient experience measurements. In the Netherlands, such analyses have not yet been performed. It 
would be relevant to know whether the patterns demonstrated in the United States can be found for Dutch 
patients’ experiences as well. The Dutch primary care system, the physician educational system, and the 
population are different from that of the United States, and these differences may result in different patient–
physician relationships and different access to care. All noninstitutionalized inhabitants of the Netherlands 
are registered with a family practice, irrespective of whether they are ill or not. Dutch family practice care 
has no cost sharing, and the family physicians function as gatekeepers to specialist and hospital care. The 
Dutch system is thus characterized by continuous relationships with health care professionals in family 
practices and by easy and rapid access of care (Schoen, Osborn, How, Doty, & Peugh, 2008). In addition, 
the Dutch family physician educational system is shorter and more uniform compared with the U.S. system. 
Besides this homogeneity of the health care system, the Dutch population is also more homogeneous (e.g., 
with regard to ethnicity) than the U.S. population. In terms of between provider variability of case-mix 
associations, one might expect more variability within the U.S. system. 

 

New Contribution 
The aim of the present work was to investigate the association between patient characteristics and reported 

health care experiences across different Dutch family practices. This is the first study that replicates and 
extends previously demonstrated variation in case-mix associations in the United States to a country with a 
different type of health care system and a more homogeneous population. Although multilevel models were 
applied in a study on case-mix associations in Dutch patient experience data (Damman et al., 2009), the 
variation of associations across providers remains to be determined. 

 

METHOD 

Participants 
We used data from the CQI Family Practice Survey, which was disseminated among 11,637 people in 

2007. These people were registered with a family practice. All the 11,637 people had at least one contact 
with their family physician during the past 12 months. We analyzed the experiences of 5,473 people within 
32 family practices. 
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The number of respondents per practice varied from 125 to 224. 

Measurement 
The CQI Family Practice Survey was developed and tested in 2007 (Meuwissen & De Bakker, 2008). The 
pilot questionnaire contained 82 items, of which 59 focused on patient experiences with health care 
provided by the family practice. Other questions were skip items (5 items), global ratings of the family 
practice (3 items), items on sociodemographic characteristics (10 items), items on patients’ empowerment 
(3 items), 1 item about the family physician’s sex, and 1 item assessing assistance with filling out the 
questionnaire. 

Statistical Analyses 
For the current analyses, we considered five outcome measures: four composite scores (different quality 

dimensions of family practice care) and one global rating (Table 1). 
We analyzed the between-practice variability in case-mix associations by fitting random slope models, 

using multilevel linear regression analyses with random intercepts in MLwiN. These models (also called 
random effects models) allow the coefficients of independent variables to vary across providers (Rasbash, 
Steele, Browne, & Prosser, 2004). We fitted models that included the following characteristics, commonly 
recognized as important case-mix adjusters (Eselius, Cleary, Zaslavsky, Huskamp, & Busch, 2008; 
O’Malley et al., 2005; Zaslavsky, Hochheimer, et al., 2000): age, educational level, sex, self-reported 
general health status, self-reported mental health status, and ethnicity. First, we tested a model with random 
intercepts without case-mix variables (baseline model). Second, models including one case-mix variable 
each were fitted, with fixed slopes for the case-mix variables. Third, we allowed the slopes in the models to 
vary. To test the variability of case-mix associations, we assessed the variance of the slopes (σ2) in this 
third set of models. 

To illustrate what stratified reports would look like in the event of heterogeneity across providers, we 
predicted practices’ scores on the outcome “family physician’s respectful treatment” for three standard 
values of the covariate “age”: as if all respondents for all practices had an age of x1, an age of x2, or an age 
of x3. Scores were assessed using random slope models based on empirical Bayes’s estimates. Each model 
resulted in mean scores with comparison intervals for each practice. We used the comparison intervals to 
create star ratings for the practices, reflecting relative performance (Goldstein & Healy, 1995). Practices 
received 1 star (worse than average) when their comparison interval was below the overall mean score 
across all practices, 2 stars (average) when the interval overlapped the mean score, and 3 stars (better than 
average) when the interval was above the mean score. In MLwiN, provider scores and comparison intervals 
are by default calculated for the value 0 of the covariate. Instead of this, we used three standard values to 
create information for specific age categories. The calculations consisted of subtracting three different 
constants (a) from the covariate age (x′ = x-a), namely, the category levels corresponding to a = 15 to 25 
years, a = 46 to 65 years, and a = 75 years and older (compare centering techniques; Enders & Tofighi, 
2007). 

 [TABLE 1]   

RESULTS 

Respondents’ Characteristics 
Of all the respondents, 8% were younger than 25 years, 31% aged between 25 and 44 years, 37% between 

45 and 64 years, 13% between 65 and 75 years, and 11% older than 75 years. More respondents were 
female (63%) than male (37%), and the majority had a Dutch background (82%). Of the first and second 
generation immigrants, 11% were migrants from non-Western countries and 7% from Western countries. 
More than half (52%) of the respondents had a low level of education, 29% an average level of education, 
and 19% were highly educated. Nearly 17% rated their health as very good or excellent, and nearly 30% 
gave this rating concerning their mental health. 
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Variability of Case-Mix Associations 
Significant variation between the slopes for different practices was found for age, education, general 

health status, and ethnicity on the outcomes “family physician’s respectful treatment” and “communication 
with the practice assistant” (Tables 2 and 3). 

No variation between slopes was found for the outcomes “tailored care,” “accessibility of care,” and 
“global rating for the family physician.” Significant differences in the associations with age appeared for 
the respectful treatment by the family physician and communication with the practice assistant. 

Significant variances for the other characteristics were only found for the family physician’s respectful 
treatment. To illustrate the meaning of the significant slope variances, we also calculated the range of 
values of the average slopes ± 2 standard deviations (Snijders & Bosker, 1999). For respectful treatment by 
the family physician, these values varied from −0.0313 to 0.0890 for the covariate age, indicating a 
negative association for some practices, a positive association for others, and a 95% expected range of 
0.1204. The results for the other significant slope variances were broadly similar. 

Figures 1 through 4 show the relationships between patient characteristics and experiences of the family 
physician’s respectful treatment for the different practices in random slope models. As can be seen in 
Figure 1, the lines converge as age increases. 

In other words, there are relatively large differences between practices for younger patients and relatively 
small differences for older patients. Furthermore, although age is positively related to experiences for most 
practices, some practices show a negative slope. 

The slopes for most practices in the random slope model including education (Figure 2) are similar to 
slopes in the fixed effect model. For several practices, however, education shows a highly positive 
association and a highly negative association for others. 

The graph of the random slopes for respondents’ self-rated general health status (Figure 3) is similar to 
that for age (Figure 1), except that here all the slopes are positive. 

The random slope model of the association between ethnicity and family physician’s respectful treatment 
shows a diverging pattern (Figure 4), indicating larger differences between practices according to migrant 
patients than according to patients with an exclusively Dutch background. 

 [TABLE 2,3] [FIGURE 1,2,3,4]   

Case-Mix Variability and Performance Ratings 
In Table 4, the shifts in family practices’ star ratings for the family physician’s respectful treatment are 

displayed for two age categories in random slope models. The star ratings for these two categories are 
compared with that for the category of 15 to 25 year olds. Relatively large changes in star ratings occurred 
in the random slope model for age 75 and older. The pattern corresponds to Figure 1: There are relatively 
small differences between practices according to older patients, reflected by many shifts to an average 
performance. 

DISCUSSION 
The purpose of this study was to explore potential variability in case-mix associations with regard to 

patient experiences across Dutch family practices and to compare the results with previous U.S. findings. 
Using multilevel random effects analyses, we found little case-mix variability overall. However, some 
variability was found for the family physician’s respectful treatment and communication with the practice 
assistant. 

These findings are in line with U.S. studies (Elliott et al., 2010; Rodriguez et al., 2008). So despite the 
differences that exist between the two countries in terms of the population and the health care system, 
between-provider variability of case-mix associations mainly relate to conduct measures. These measures 
deal with how health care professionals behave and constitute key measures in patient experience research. 

[TABLE 4]   
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Study Limitations 
With regard to patient experience data, the limited numbers of observations in several categories are a 

methodological problem. Relatively few young people and people reporting poor health filled out the 
questionnaire on patient experiences. The slopes of some practices are therefore based on a small number of 
observations. In addition, answers to some items of the composites were slightly skewed, with relatively 
few people reporting negative experiences. These methodological issues are not that important in the 
context of the current study because our aims were to explore and illustrate case-mix variability. In 
addition, the multilevel method used deals appropriately with small numbers of cases through “shrinkage” 
to the population mean (Snijders & Bosker, 1999; Zaslavsky, 2001). Nevertheless, in the context of public 
performance data, these limitations should be carefully considered (Zaslavsky, 2001). 

Discussion of findings 
Significant variation between practices in case-mix associations was found for age, education, general 

health status, and ethnicity, which corresponds to findings from previous studies (Elliott et al., 2001; Elliott 
et al., 2010; Lurie et al., 2003; Rodriguez et al., 2008). The well-known response biases (older, healthy 
people born in the Netherlands and with lower levels of education reporting more positively) were not 
present for all practices, nor was the size of the associations consistent across practices. 

These variations suggest that patient subpopulations as defined by age, educational level, health, and 
ethnicity may experience real differences in health care from different providers. Significant slope 
variances were found for themes related to health care professionals’ conduct, such as listening carefully, 
treating the patient with respect, and spending enough time with the patient. This is also consistent with 
previous studies, in which variation in case-mix associations was mainly found for communication- related 
measures (Elliott et al., 2010; Rodriguez et al., 2008). 

Considering our arguments about the differences between the American and the Dutch population and 
health care system, it is notable that most of our findings are in line with previous U.S. studies. It appears 
that the case-mix variations reported here and previously constitute a rather robust phenomenon regarding 
interpersonal communication that may also apply to other Western countries. This stresses the need for a 
debate about traditional case-mix corrections versus alternative adjustment strategies for conduct and 
communication measures. The variations reported are small but significant, and on the whole, performance 
ratings do not differ much whether using a model that allows case-mix variations or not. However, for the 
few individual providers that may score differently when using a model including case-mix variations, it 
may be a world of difference. 

In our opinion, current adjustment techniques are appropriate for the majority of patient experiences and it 
is not necessary to provide information for specific subgroups of patients, perhaps with the exception of 
measures related to communication. However, it should be carefully checked per health care sector whether 
case-mix variations exist. 

Where variable case-mix associations are found, researchers could also consider a completely different 
method for case-mix adjustment, namely, the use of more direct measures of systematic response bias than 
patient characteristics. For example, the use of anchoring vignettes to identify reporting tendencies might be 
an alternative. Patient experiences are then analyzed using regression models with corrections for patients’ 
responses to vignettes (King, Murray, Salomon, & Tandon, 2004). The advantage is that systematic 
response bias is filtered out, while real differences remain intact. More research is needed to assess the 
methodological benefits and practical implementation of this approach. Knowledge development in such 
case-mix adjustment techniques should be exchanged between different countries. 
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