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Abstract 
Objective 
To investigate which patient characteristics are determinants of patient experience and global 
ratings of dialysis care. 
Methods 
We used data from 840 dialysis patients who completed a validated patient experience survey. 
We created a potential theoretical framework based on available clinical knowledge to 
hypothesize on the relationships among thirteen demographic, socio-economic, and health status 
factors, and patient experience with nephrologist’s and nurses’ care, and their global rating of 
the dialysis center. The theoretical framework guided the selection of confounding variables for 
each determinant, which were then entered as terms in multivariable linear regression models. 
Results 
Patients with higher age, non-European ethnicity, lower educational level, without past 
diagnosis of malignancies, without co-morbidities, with lower albumin values, and better self-
rated health reported higher global ratings with the dialysis center than their counterparts. 
Presence of a past myocardial infarction, and better self-rated health were found to be 
determinants of a more positive experience with the nephrologist’s care. For nurses’ care these 
were higher age, ethnic Dutch background, lower educational level, lower albumin levels, and 
better self-rated health. 
Conclusions 
Several characteristics of dialysis patients influence the way they rate and experience their care. 
When using patient experience and ratings as indicators of clinical performance, they should be 
adjusted for the factors as identified in our study. This will facilitate meaningful comparison of 
dialysis centers, and enable informed decision-making by patients, insurers, and policy makers. 
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Introduction 
The patient perspective on care has become a key dimension of health care quality,1;2 and can be 
used by healthcare providers to improve their services.3;4 In the Netherlands the Consumer 
Quality (CQ) index, a standardized survey method that combines the inventory of care 
experiences with an assessment of their priority,5;6 is used to capture the patient perspective on 
the quality of care. Recently, a CQ index was developed for chronic dialysis care.7 
Dialysis patient experience as captured by the CQ index is intended to be used as an indicator of 
clinical performance, and as a tool to facilitate comparison of dialysis centers. To ensure that 
differences between centers are attributable to the care delivered, knowledge is needed on 
factors affecting the patient perspective that are not under the influence of dialysis care 
providers.8-10 
 Previous research investigated the relationship between patient characteristics and patient 
satisfaction.4;9;11-14 For example, respondents with higher age, and lower educational level were 
found to be more satisfied than their counterparts.4;11 Others concluded that poorer health status 
was associated with lower levels of satisfaction.12-14 However, none of these studies regarded 
patients with end-stage renal disease (ESRD). Two studies that did focus on ESRD patients 
examined dialysis modality as a determinant of patient ratings,15;16 but they investigated only in 
part the influence of socio-economic and health status factors. 
 Therefore, our research question was: Which patient characteristics are determinants of 
patient experience and global ratings of dialysis care? The findings of this study may be of 
interest to patients, insurers, and policy makers using patient experience and ratings as clinical 
performance indicators to compare dialysis centers, as well as to researchers investigating 
determinants of dialysis patient experience. 

 
Methods 
Theoretical framework 
We developed a theoretical framework based on available clinical knowledge to hypothesize on 
how dialysis patient characteristics may influence the way they experience and rate their care 
(Figure 1). We were interested in the relationships between demographic, socio-economic, and 
health status factors, and patient experience and ratings. Previous research in other medical 
domains showed all of these factors to be determinants of patient satisfaction.4;11;13;14 Moreover, 
demographic and socio-economic factors were identified as confounders of the association 
between health status and patient satisfaction,12 whereas demographic factors were reported to 
confound the relationship between socio-economic factors and health.17 
 
Data collection 
Cross-sectional data on patient characteristics, experience, and global ratings were collected 
from June to October 2008. We disseminated the CQ index for chronic dialysis care in sixteen 
Dutch centers among 1759 patients. We used the Dillman method –allowing for up to three 
reminders where necessary– to maximize response rate.18 Finally, 840 respondents completed 
the questionnaire (net response rate, 48%); the median number of respondents per center was 53 
(range, 23-106). Additional items regarding patients’ physical health status were collected by the 
centers (coordinated by a research nurse), and by a data extraction from the Dutch renal registry. 
Patients gave consent for using their data by returning a signed consent form together with the 
completed questionnaire. 
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Figure 1: Theoretical framework describing the hypothesized relationships among patients’ 
characteristics, and health status, and patient experience and ratings of care.  
The black arrows indicate the pathway of interest for this specific study. Demographic and socio-economic factors are known to be 
associated with patient satisfaction 4;11, as well as with health status 17. With regard to the latter, demographic factors were 
identified as a confounder of the relationship between socio-economic factors and health 17. In turn, self-rated and physical health 
were found to be determinants of patient satisfaction13;14, with demographic and –to a lesser extent– socio-economic factors as 
confounders 12. Previous studies reported socio-demographic, and health status factors to influence dialysis modality selection 
19;20. Lastly, modality has been shown to affect patient ratings 15. 

 
PATIENT RATING AND EXPERIENCE AS OUTCOME MEASURES 
We selected three variables as outcome measures for our analyses: the global rating of the 
dialysis center (range, 0 to 10), and two composite scales of patient experience (range, 1 to 4) 
that were obtained from a previous psychometric analysis.7 Patient experience concerned the 
care delivered by the nephrologist, and by nurses’ respectively. Table 1 shows the individual 
items and original response scale for all three variables, which were all treated as continuous 
measures; higher scores represented better ratings or experiences. For reasons of comparability 
between the outcome measures we re-scaled the composite experience measures to match the 
global rating, thereby deriving a scale of 0 to 10 for all outcome measures. 
 
DEMOGRAPHIC AND SOCIO-ECONOMIC FACTORS AS DETERMINANTS 
We gathered information on the following demographic factors: age; sex; ethnicity (ethnic 
Dutch; other European; non-European). The latter was constructed based on three items 
concerning the country of birth of the respondent, and of the respondent’s parents. Only if all 
three were born in the Netherlands, we recorded the ethnicity to be ethnic Dutch. We had one 
respondent from Northern America, which we categorized as ‘other European’. 
For socio-economic factors we had data on educational level (lower than high school; high 
school including vocational college; post-secondary education), and Dutch spoken at home 
(Dutch; other).  
 

HEALTH STATUS  Demographic factors
(age, gender, ethnicity)

  Socio-economic factors
(education, language)

Diabetes
Mellitus

Albumin
Hemoglobin

Self-rated
health

Dialysis
modality

Patient experience
nephrologist’s care

Patient experience
nurses’ care

Global rating
dialysis center

Status on Tx
waiting list

Cardio-vascular
disease

Malignancies

Comorbidity 
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Table 1: Three outcome measures reflecting patient experience 

Variable 
No. 
Items 

Items 
Original response 
categories 

Nephrologist’s care 
and communication 

9 

Nephrologist explaining things 
clearly;  

Nephrologist providing information to 
enable shared decision making;  

Nephrologist listening attentively;  

Being taken seriously by 
nephrologist;  

Nephrologist treating with respect;  

Nephrologist spending enough time 
with patient;  

Nephrologist giving opportunity for 
shared decision making;  

Nephrologist asking for medication 
use;  

Nephrologist spending time and 
attention to physical complaints 

Never (1);  
Sometimes (2);  
Usually (3);  
Always (4) 

Nurses’ care and 
communication 

3 
Nurses explaining things clearly;  

Being taken seriously by nurses;  

Immediate help by nurse if needed 

Never (1);  
Sometimes (2);  
Usually (3);  
Always (4) 

Global rating of 
dialysis center 

1 

Using any number from 0 to 10, 
where 0 is the worst dialysis center, 
and 10 the best dialysis center 
possible, what number would you use 
to rate your dialysis center? 

0 to 10 

 
HEALTH STATUS FACTORS AS DETERMINANTS 
To determine patients’ health status, we considered physical as well as self-rated health. With 
regard to physical health, we collected data on the following items: diabetes mellitus as primary 
renal disease (yes; no); past diagnosis of malignancies (yes; no); past myocardial infarction (yes; 
no); hemoglobin value (grams per deciliter); serum albumin value (grams per deciliter); status 
on the transplant (Tx) waiting list (registered; not registered). The first three were also used to 
compose an additional categorical variable indicating the number of co-morbidities present 
(none; one; at least two). Lastly, we added self-rated health as a determinant, which was 
operationalized by asking respondents if they would say their health was –in general– excellent, 
very good, good, fair, or poor. We combined ‘excellent’ and ‘very good’ into one category. 
This totaled up to thirteen potential determinants.  
 
Data analysis 
Linear regression was performed to assess the associations between the patient characteristics 
and each of the three outcome measures. To account for potential correlation of outcomes within 
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dialysis centers we used generalized estimating equations (GEE), with an independent working 
correlation structure.21 
 For the relationship of each of the thirteen determinants with patient experience, we 
selected potential confounders from the remaining twelve guided by accepted criteria for 
confounding,22 background knowledge summarized in the theoretical framework (Figure 1), and 
absence of multi-collinearity (i.e., a determinant should not be highly correlated with other 
determinants in the same model; variance inflation factors should not exceed 3.0). Univariable 
models were constructed to investigate which factors had an unadjusted relationship with patient 
experience and ratings. Subsequently, for each determinant we entered the selected confounders 
as terms in adjusted, multivariable models. Per model we excluded cases with missing values list 
wise. All analyses were performed using R version 2.13.1. 

 
Results 
Of the 840 respondents in our study population, 592 (70.5%) were treated in-center with 
hemodialysis, and 248 (29.5%) at home with peritoneal dialysis or home hemodialysis. Table 2 
summarizes their characteristics.  
 
Table 2: Characteristics of the study population 

Determinants  
Respondents;  
valid %a) (n=840) 

Demographic factors 
 Age ( years) Mean (SD)  63.2 (14.5) 
 Sex Male  61.3 
 Ethnicity Ethnic Dutch  70.7 

 Other European  4.9 
 Non-European  24.4 

Socio-economic factors 
 Educational level Lower than high school  24.8 

 High school/vocational college  61.9 
 Post-secondary education  13.3 
 Dutch spoken at home Yes  89.4 
Health status 
 Diabetes as primary renal disease Yes  18.1 
 Past myocardial infarction Yes  23.4 
 Past diagnosis of malignancies Yes  16.2 
 Number of co-morbidities 0  49.6 
 1  41.2 
 2 or more  9.2 
 Status on Tx waiting list Registered  45.4 
 Albumin (g/dl) Mean (SD)  3.6 (0.6) 
 Hemoglobin (g/dl) Mean (SD)  7.3 (0.8) 
 Self-rated general health Very good or excellent  3.9 
 Good  36.2 
 Fair  50.1 
 Poor  9.8 
Abbreviations: SD, standard deviation; Tx transplantation 
a) Values are valid percentages, unless indicated otherwise. 
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We had missing values for variables regarding co-morbidity (ranging between 17.6 and 22.2 %), 
status on the Tx waiting list status (15.2%), and for albumin and hemoglobin (14.3 and 14.1% 
respectively). Respondents with at least one health status variable missing did not differ with 
regard to demographic and socio-economic characteristics compared to those for whom we had 
all health status variables available. The median (interquartile range) values of the outcome 
measures were 8.0 (8.0 to 9.0), 8.5 (7.0 to 9.6), and 8.9 (7.8 to 10.0) for the center’s global 
rating, and the experience with nephrologist’s and nurses’ care, respectively. The results of all 
unadjusted and adjusted models are presented per outcome measure (Table 3 to 5), and 
described in more detail below. Adding the number of co-morbidities as a confounder in the 
multivariable model for albumin, hemoglobin, Tx waiting list status, and self-rated health led to 
multi-collinearity. We, therefore, discarded the number of co-morbidities as a confounding 
variable from these models  
 
Determinants of dialysis center’s global rating 
Table 3 shows that per year of age, respondents rated the dialysis center .010 points higher (95% 
confidence interval [CI], .005 to .015) on a scale from 0 to 10. Respondents with non-European 
ethnicity reported a higher rating than ethnic Dutch patients (.225; 95% CI, .005 to .445). 
Educational level had a negative association with the global rating of the center; respondents 
that received post-secondary education rated the center .313 point lower (95% CI, -.591 to -.034) 
than those with lower than high school education. Respondents with a past diagnosis of 
malignancies were less positive about their center than those without (-.192; 95% CI -.355 to -
.031). This was also true for having two or more co-morbidities compared to no co-morbidities 
(-.322; 95% CI, -.526 to -.119).  
 From the multivariable model for albumin it appeared that one gram per deciliter increase 
was related to a .228 point decrease (95% CI, -.406 to -.049) in the center’s global rating. Lastly, 
respondents that rated their health as ‘poor’ reported a rating of 1.135 points lower (95% CI, -
1.639 to -.630) on a scale from 0 to 10 than those with a very good or excellent self-rated health. 
After adjustment for relevant confounders the determinants sex, Dutch spoken at home, diabetes 
as primary renal disease, past myocardial infarction, hemoglobin, and status on Tx waiting list 
did not show an association with the center’s global rating. 
 
Determinants of patient experience with nephrologist’s and nurses’ care 
NEPHROLOGIST’S CARE 
None of the demographic and socio-economic factors appeared to be a determinant for the 
experience with the nephrologist’s care (Table 4). Of the health status variables, only two 
showed an association: a past myocardial infarction positively affected patient experience (.393; 
95% CI, .088 to .698), and respondents with a poor self-rated health were found to have an 
experience score for nephrologist’s care of 1.399 points lower (95% CI, -2.416 to -.382) on a 
scale from 0 to 10 than those rating their health as very good or excellent. 
 
NURSES’ CARE 
Table 5 shows that per year of age increase, experience with nurses’ care was .012 point higher 
(95% CI, .006 to .018) on a scale from 0 to 10. Respondents with a non-European ethnicity had 
a more negative experience with nurses than ethnic Dutch respondents (-.414; 95% CI, -.786 to -
.042). This was also true for those having received high school education compared to a lower 
educational level (-.309; 95% CI, -.590 to -.029). One gram per deciliter increase in albumin was 
related to a .356 points lower (95% CI, -.557 to -.156) experience score on the nurses’ scale 
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Finally, as also seen for the other two outcome measures, a worse self-rated health was 
associated with a more negative experience; those with a poor self-rated health scored 1.396 
points lower (95% CI, -2.050 to -.743) for nurses’ care than patients with a very or excellent 
self-rated health. Sex, Dutch spoken at home, the co-morbidity variables, hemoglobin, and status 
on Tx waiting list showed not to be related to patient experience with nurses’ care after 
adjustment for relevant confounders. 

 
Discussion 
In this study, we explored the relationship between dialysis patient characteristics and their 
rating of and experience with care. Our results show that patients with higher age, non-European 
ethnicity, lower educational level, without past diagnosis of malignancies, without co-
morbidities, with lower albumin values, and better self-rated health rated their experiences with 
the dialysis center higher than their counterparts. Presence of a past myocardial infarction, and 
better self-rated health were found to be the only determinants of a more positive experience 
with the nephrologist’s care; for nurses’ care these were higher age, ethnic Dutch background, 
lower educational level, lower albumin levels, and better self-rated health.  
 
Strengths and limitations of the study  
The main strength of our study is that we presented a potential theoretical framework based on 
existing clinical knowledge hypothesizing on how the measured determinants could affect 
patient experience with chronic dialysis. The model guided our analyses, and enabled us to 
contribute to an understanding of the etiology of dialysis patient experience.23 Another strength 
is the use of validated, composite scales that reflect the actual experiences patients had with the 
care delivered by the nephrologist and nurses. Such experience scales are taken to represent a 
less subjective measure of the patients’ perspective than global ratings or satisfaction scores that 
conflate actual experience with the expectations patients had prior to receiving their treatment 
and with their judgments of the quality of the experience.24;25 In addition, the nephrologist’s and 
nurses’ care scales gave us the opportunity to explore whether they were influenced by other 
factors than the overall rating of the center. 
 The lack of information on the group of non-respondents is a limitation of our study 
because as a result we cannot assess the representativeness of the respondents. However, a 
previous study on patient ratings of dialysis care reported only minor differences between 
baseline characteristics of non-respondents and respondents.15 Therefore, we do not expect that 
availability of information on non-respondents would have led to different conclusions.  
 Lastly, the data we collected on the presence of co-morbidities did not allow us to assess 
the severity of these conditions, or to what extent they formed an active health problem at the 
time of completing the survey. Alternatively, we used the number of co-morbidities as a proxy 
for the potential disease burden. Also, because we used information on the primary renal disease 
to identify dialysis patients with diabetes mellitus, we captured only a part of the study 
population that actually suffers from this disease. 
 
Explanation of findings 
The large majority of the patients in our study tended to be (very) positive about their dialysis 
care: for all three outcome measures 75% of the respondents scored at the 20-30% most positive 
side of the scale. This limited variation in outcome measures may explain the relatively small 
effect sizes for some of the determinants. For the dialysis center’s global rating and for the 
experience with nurses’ care we found a similar set of determinants. This might be explained by 
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the fact that the treatment provided by a dialysis center is usually dominated by the care 
delivered by nurses as they interact with patients more frequently than the nephrologist. This 
confirms other studies reporting that experience with nurses’ care is strongly related with the 
facility’s global rating.7;26 
 Our finding that dialysis patients with higher age and lower educational level rate their 
care higher is in line with studies from other clinical domains.4;11 Potential explanations 
suggested are that these older and less well educated patients are more accepting, or that they 
have lower standards in evaluating the way they were treated. Our results also confirm data from 
other studies that patient experience is not affected by the patient’s sex.4;11 Respondents with a 
non-European ethnicity rated their dialysis center higher than ethnic Dutch patients. This might 
stem from respondents with a non-European background having lower a priori expectations of 
healthcare services. At the same time, they reported a less positive experience with nurses’ care 
than ethnic Dutch, possibly because cultural differences cause respondents with a non-European 
ethnicity to feel less supported by nurses. 
 With regard to associations between health status factors and the outcome measures, 
poorer health predicted lower ratings and less positive experience in most cases. This is in line 
with the results of previous research.12-14 Nonetheless, in our study we found an association in 
the opposite direction for albumin: even though a higher albumin level is a sign of better 
physical health, it negatively influenced patient experience and ratings.12-14 We cannot think of 
an obvious care delivery mechanism that would explain this finding, and speculate it to be due 
to differences in laboratory methods for serum albumin. Unfortunately, we did not have 
information on the laboratory methods used. Similarly counterintuitive was the positive 
association between the presence of a past myocardial infarction and experience with 
nephrologist’s care. An explanation may be that a past cardiac event might prompt the 
nephrologist to pay extra attention to the patient’s cardiovascular disease management, 
subsequently culminating in better patient experience.  
 
Implications for practice and research 
Our results show that several characteristics of dialysis patients affect the way they rate and 
experience their care. The majority of the determinants we investigated are not under the 
influence of dialysis care providers. Hence, when aiming to use patient experience and ratings as 
clinical performance indicators to compare dialysis centers, we suggest these indicators to be 
adjusted for the relevant patient characteristics as identified in our study. This will increase the 
probability that measured inter-facility differences are indeed attributable to the care provided.  
However, case-mix adjustment for patient characteristics should be done with caution because it 
may mask relevant differences in the type and quality of the delivered dialysis care.27-29 On the 
one hand, most surveys measuring dialysis patient experience or satisfaction comprise cross-
sectional measurements in a prevalent patient population. This implies that –at the time of 
measuring– patient factors related to health status might have changed since start dialysis as a 
result of the received treatment; in our study, this concerned malignancies, myocardial 
infarction, albumin, and self-rated health. Because these determinants are –at least to some 
degree– potentially affected by the dialysis treatment received from their center, adjusting for 
them might conceal meaningful differences in patient experience and ratings between centers. 
On the other hand, previous studies reported that younger, healthier patients with a higher 
educational level are more likely to receive peritoneal dialysis.19;20 One could suggest that the 
influence of patient characteristics on receiving a particular treatment may also be true for other 
aspects of care, like dialysis patients with a past myocardial infarction potentially receiving 



Dialysis patient characteristics and care experience 

93 

more attention from the nephrologist. In turn, peritoneal dialysis patients were more likely to 
rate their care as excellent than those receiving in-center hemodialysis.15;16 This suggests that the 
nature of the treatment influences dialysis patient ratings, which has also been reported in other 
clinical domains.30;31 It implies that differences in patient experience are not only explained by 
specific groups of patients having different response tendencies –which is unrelated to the 
quality of care– but also by differences in the treatment delivered. Therefore, future (preferably 
longitudinal) studies should explore the reciprocal relationship between health status, the 
delivered dialysis care, and patient experience and ratings. This will lead to a better 
understanding of the factors that influence the patient perspective, which will form a point of 
departure for designing interventions to further improve patient experience with dialysis care. 



 

 

Table 3 Unadjusted and adjusted effect estimates of each determinant on the global rating of the dialysis center 
 Unadjusted estimates  Adjusted estimates 
Determinant 
(reference group or unit) 

Beta (95% CI) 
P 

value 
 Confounding variables 

adjusted for 
Beta (95% CI) 

P 
value 

Demographic factors      
Age (years) a) .010 (.005 to .015) <.01  n.a. n.a. n.a. 
Sex (male) a) -.007 (-.142 to .129) .92  n.a. n.a. n.a. 
Ethnicity (ethnic Dutch)    

age; sex 

  
  Other European .033 (-.298 to .364) .85  .037 (-.324 to .398) .84 
  Non-European .175 (-.013 to .363) .07  .225 (.005 to .445) .045 

Socio-economic factors       
Educational level (lower than high school)   

age; sex; ethnicity; Dutch spoken at home 

  
  High school -.365 (-.540 to -.190) <.01  -.300 (-.488 to -.113) <.01 
  Post-secondary -.378 (-.690 to -.066) .02  -.313 (-.591 to -.034) .03 
Dutch spoken at home (yes) .126 (-.157 to .408) .38  age; sex; ethnicity; education -.110 (-.492 to .271) .57 

Health status       

Diabetes as primary renal disease (no) -.032 (-.250 to .186) .77 
 age; sex; ethnicity; education; Dutch 

spoken at home 
-.105 (-.326 to .116) .35 

Past myocardial infarction (no) .102 (-.130 to .334) .39 
 age; sex; ethnicity; education; Dutch 

spoken at home; diabetes 
-.046 (-.263 to .171) .68 

Past diagnosis of malignancies (no) -.127 (-.281 to .027) .11 
 age; sex; ethnicity; education; Dutch 

spoken at home 
-.192 (-.355 to -.031) .02 

Number of co-morbidities (0)    
age; sex; ethnicity; education; Dutch 

spoken at home 

  
  1 .075 (-.120 to .269) .45  -.004 (-.177 to .169) .96 
  2 or more -.139 (-.349 to .071) .19  -.322 (-.526 to -.119) <.01 
  



 

 

Table 3 (continued) 
 Unadjusted estimates  Adjusted estimates 
Determinant 
(reference group or unit) 

Beta (95% CI) 
P 

value 
 Confounding variables 

adjusted for 
Beta (95% CI) 

P 
value 

Albumin (g/dl) -.231 (-.375 to -.086) <.01 
 age; sex; ethnicity; education; Dutch 

spoken at home; diabetes; myocardial 

infarction; malignancies; hemoglobin 

-.228 (-.406 to -.049) .01 

Hemoglobin (g/dl) -.022 (-.127 to .082) .68 
 age; sex; ethnicity; education; Dutch 

spoken at home; diabetes; myocardial 

infarction; malignancies; hemoglobin 

.005 (-.116 to .125) .93 

Status on Tx waiting list 

(registered) 
.293 (.067 to .519) .01 

 age; sex; ethnicity; education; Dutch 

spoken at home; diabetes; myocardial 

infarction; malignancies; albumin; 

hemoglobin 

.098 (-.161 to .356) .46 

Self-rated health (very good or excellent)   

age; sex; ethnicity; education; Dutch 

spoken at home; diabetes; myocardial 

infarction; malignancies; albumin; 

hemoglobin; Tx waiting list status 

  

Good -.296 (-.576 to -.016) .04  -337 (-.651 to -.023) .04 

Fair -.459 (-.691 to -.227) <.01  -.603 (-.944 to -.262) <.01 

Poor -.730 (-1.053 to -.408) <.01  -1.135 (-1.639 to -.630) <.01 

Abbreviations: CI, confidence interval; n.a., not applicable; Tx, transplantation 
a) Assuming no uncontrolled confounding, the relationships between age and sex, and the outcome measures given by the unadjusted estimates can be interpreted as valid effects. 

  



 

 

Table 4: Unadjusted and adjusted effect estimates of each determinant on dialysis patient experience with nephrologist’s care 
 Unadjusted estimates  Adjusted estimates 
Determinant 
(reference group or unit) 

Beta (95% CI) 
P 

value 
 Confounding variables 

adjusted for 
Beta (95% CI) 

P 
value 

Demographic factors      
Age (years) a) .002 (-.008 to .012) .68  n.a. n.a. n.a. 
Sex (male) a) .019 (-.254 to .292) .89  n.a. n.a. n.a. 
Ethnicity (ethnic Dutch)    age; sex   
 Other European .326 (-.053 to .704) .09  

 
.261 (-.138 to .660) .20 

 Non-European -.007 (-.345 to .331) .97  -.078 (-.455 to .298) .68 

Socio-economic factors       
Educational level (lower than high school)   

age; sex; ethnicity; Dutch at spoken 

home 

  
 High school -.0004 (-.318 to .317) 1.00  -.087 (-.427 to .252) .62 
 Post-secondary -.218 (-.910 to .475) .54  -.304 (-1.027 to .419) .41 
Dutch spoken at home (yes) -.112 (-.610 to .386) .66  age; sex; ethnicity; education -.169 (-.752 to .415) .57 

Health status       

Diabetes as primary renal disease (no) -.266 (-.774 to .243) .31 
 age; sex; ethnicity; education; Dutch 

spoken at home 
-.245 (-.736 to 246) .33 

Past myocardial infarction (no) .366 (.123 to .608) <.01 
 age; sex; ethnicity; education; Dutch 

spoken at home; diabetes 
.393 (.088 to .698) .01 

Past diagnosis of malignancies (no) -.229 (-.637 to .178) .27 
 age; sex; ethnicity; education; Dutch 

spoken at home 
-.238 (-.678 to .201) .29 

Number of co-morbidities (0)   
 age; sex; ethnicity; education; Dutch 

spoken at home 
  

 1 .081 (-.187 to .349) .55  
 

.045 (-.262 to .351)  .77 
 2 or more -.125 (-.666 to .416) .65  -.114 (-.728 to .500) .71 
  



 

 

Table 4 (continued) 
 Unadjusted estimates  Adjusted estimates 
Determinant 
(reference group or unit) 

Beta (95% CI) 
P 

value 
 Confounding variables 

adjusted for 
Beta (95% CI) 

P 
value 

Hemoglobin (g/dl) -.028 (-.207 to .015) .76 
age; sex; ethnicity; education; Dutch 

spoken at home; diabetes; myocardial 

infarction; malignancies; hemoglobin 

-.080 (-.279 to .119) .43 

Status on Tx waiting list 

(registered) 
.026 (-.408 to 460) .91 

age; sex; ethnicity; education; Dutch 

spoken at home; diabetes; myocardial 

infarction; malignancies; albumin; 

hemoglobin 

-.106 (-.677 to .465) .72 

Self-rated health (very good or excellent)  

age; sex; ethnicity; education; Dutch 

spoken at home; diabetes; myocardial 

infarction; malignancies; albumin; 

hemoglobin; Tx waiting list status 

  

Good -.309 (-.1.140 to .525) .47 -.746 (-1.686 to .194) .12 

Fair -.477 (-1.270 to .319) .24 -.853 (-1.707 to .001) .050 

Poor -1.076 (-1.950 to -.197) .02 -1.399 (-2.416 to -.382) <.01 

Abbreviations: CI, confidence interval; n.a., not applicable; Tx, transplantation 
a) Assuming no uncontrolled confounding, the relationships between age and sex, and the outcome measures given by the unadjusted estimates can be interpreted as valid effects. 

  



 

 

Table 5 Unadjusted and adjusted effect estimates of each determinant on dialysis patient experience with nurses’ care 
 Unadjusted estimates  Adjusted estimates 
Determinant 
(reference group or unit) 

Beta (95% CI) 
P 

value 
 Confounding variables 

adjusted for 
Beta (95% CI) 

P 
value 

Demographic factors       

Age (years) a) .012 (.006 to .018) <.01  n.a. n.a. n.a. 
Sex (male) a) .091 (-.114 to .295) .38  n.a. n.a. n.a. 
Ethnicity (ethnic Dutch)    

age; sex 

  
 Other European -.080 (-.667 to .508) .79  -.063 (-.730 to .604) .85 
 Non-European -.425 (-.715 to -.134) <.01  -.414 (-.786 to -.042) .03 

Socio-economic factors       
Educational level (lower than high school)   

age; sex; ethnicity; Dutch spoken at 

home 

  
High school -.203 (-.445 to .040) .10  -.309 (-.590 to -.029) .03 
Post-secondary -.362 (-.843 to .119) .14  -.472 (-.947  to .003) .052 

Dutch spoken at home (yes) -.530 (-1.040 to -.024) .04  age; sex; ethnicity; education -.343 (-.873 to .187) .21 

Health status       

Diabetes as primary renal disease (no) -.135 (-.441 to .172) .39 
 age; sex; ethnicity; education; Dutch 

spoken at home 
-.099 (-.397 to .199) .52 

Past myocardial infarction (no) .168 (-.066 to .403) .16 
 age; sex; ethnicity; education; Dutch 

spoken at home; diabetes 
.077 (-.210 to .364) .60 

Past diagnosis of malignancies (no) .216 (-.043 to .475) .10 
 age; sex; ethnicity; education; Dutch 

spoken at home 
.163 (-.118 to .444) .26 

Number of co-morbidities (0)    
age; sex; ethnicity; education; Dutch 

spoken at home 

  
1 .140 (-.120 to .399) .29  .102 (-.157 to .360) .44 
2 or more .150 (-.183 to .483) .38  .136 (-.226 to .499) .46 

  



 

 

Table 5 (continued) 
 Unadjusted estimates  Adjusted estimates 
Determinant 
(reference group or unit) 

Beta (95% CI) 
P 

value 
 Confounding variables 

adjusted for 
Beta (95% CI) 

P 
value 

Albumin (g/dl) -.315 (-.538 to -.092) <.01 
 age; sex; ethnicity; education; 

Dutch spoken at home; diabetes; 
myocardial infarction; 

malignancies; hemoglobin 

-.356 (-.557  to -.156) <.001 

Hemoglobin (g/dl) -.065 (-.204 to .074) .36 
 age; sex; ethnicity; education; 

Dutch spoken at home; diabetes; 
myocardial infarction; 

malignancies; hemoglobin 

-.010 (-.142 to .121) .88 

Status on Tx waiting list 
(registered) .209 (.013 to .406) .04 

 age; sex; ethnicity; education; 
Dutch spoken at home; diabetes; 

myocardial infarction; 
malignancies; albumin; hemoglobin 

-.097 (-.421 to .226) .55 

Self-rated health (very good or excellent)   

age; sex; ethnicity; education; 
Dutch spoken at home; diabetes; 

myocardial infarction; 
malignancies; albumin; 

hemoglobin; Tx waiting list status 

  

Good .006 (-.478 to .490) .98  -.377 (-.795 to .041) .08 

Fair -.273 (-.811 to .265) .32  -.833 (-1.237 to -.429) <.01 

Poor -.667 (-1.473 to .139) .10  -1.396 (-2.050 to -.743) <.01 

Abbreviations: CI, confidence interval; n.a., not applicable; Tx, transplantation 
a) Assuming no uncontrolled confounding, the relationships between age and sex, and the outcome measures given by the unadjusted estimates can be interpreted as valid effects. 
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