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Abstract 

Background 

Improving the quality of care for patients with vascular disease is a priority. Clinical 
guidance has emphasised the importance of early identification and active management of 
chronic kidney disease (CKD) in primary care in order to maintain vascular health. However, 
awareness of stage 3 CKD amongst patients remains limited. We aimed to identify predictors 
of patient self-report of CKD to inform tailoring of conversations around CKD in primary 
care for diverse patient populations. 

Methods 

We conducted a cross-sectional analysis of baseline data from 436 patients with stage 3 CKD 
from 24 GP practices taking part in a randomised controlled trial (RCT) evaluating a complex 
self-management intervention, which aimed to support the maintenance of vascular health in 
patients with stage 3 CKD. Potential predictors of patient self-report of CKD included 
demographics, stage of CKD, cardiovascular risk, self-reported co-morbidities, health status, 
self-management ability, and health service utilisation. 

Results 

Around half (52%, n =227) of patients did not self-report CKD. Self-report rates did not 
appreciably differ by practice. Multivariate analysis revealed that female patients (p = 0.003), 
and patients with stage 3b CKD (p < 0.001), and with higher anxiety levels (p < 0.001), were 
more likely to self-report CKD. 

Conclusions 

Self-report of kidney problems by patients on CKD registers was variable and patterned by 
sociodemographic factors. Although it cannot be assumed that failure to self-report indicates 
a lack of awareness of CKD, our data do suggest the need for greater consistency in 
discussions around kidney health, with meaningful and relevant clinical dialogue that is 
aligned with existing clinical encounters to enable shared decision making and minimise 
anxiety. 
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Background 

Chronic Kidney disease (CKD) is a growing public health concern. Clinical guidelines 
emphasise the importance of early identification and active management of CKD in 
maintaining vascular health in primary care [1]. This reflects evidence that CKD is an 
independent cardiovascular risk factor and that individuals with stable CKD are 



approximately 20 times more likely to die from cardiovascular disease than progress to end 
stage renal failure [2,3]. Recognising this risk, CKD has been incorporated into more recent 
cardiovascular risk calculators [4] and the introduction in 2006 of renal domains within the 
Quality and Outcomes Framework (QOF) (a UK pay-for-performance contract designed to 
improve quality of care) encourages regular monitoring of blood pressure for patients with 
stages 3 to 5 CKD (further detail in methods section below). [5]. Based upon best available 
evidence, indicators of quality have been assigned to a range of long-term conditions. 
General practices are then paid for delivering care in line with these QOF quality indicators. 
Nevertheless, there is evidence that the prevalence could be greater than that apparent in QOF 
CKD registers suggesting under-recognition in primary care [6]. 

The UK based national guidance NICE (National Institute for Health and Care Excellence) 
Quality Standards state that people with CKD are assessed for cardiovascular risk, and 
guidance highlights a need to offer information, education and lifestyle advice [1,3]. 
However, awareness of CKD among patients and practitioners is variable [7] and according 
to a recent UK based study, 41% of patients with stage 3 CKD were unaware of a CKD 
diagnosis as defined by self-report [8]. Moreover, the frequency of clinical discussion about 
CKD is considerably lower (26%) compared to discussions related to diabetes (60%), 
hypertension (72%) and medication adherence (89%) [9]. Improving the knowledge and 
personal skills of individuals with long-term conditions through shared decision-making is 
central to provision of self-management support in the UK [10-13]. A basic prerequisite for 
shared decision making and effective self-management education and support is awareness of 
a diagnosis [14]. 

Explanations for variation in the self-reporting of CKD may include considering reduced 
kidney function amongst older patients as a natural part of the ageing process [15,16]. 
Primary care professionals may be cautious not to over-diagnose CKD and have expressed 
concerns about the disclosure of CKD to patients [17,18], particularly around raising 
unnecessary anxiety in the elderly where clinical benefit was felt to be less certain [19]. 
Previous studies suggest that patients who are male and of younger age [8,16], who have 
CKD stage 3b with proteinuria [8,16,19], additional vascular risk factors [7,16] or established 
vascular disease, are more likely to self-report CKD. 

The primary aim of this study is to assess what factors (demographic, clinical and 
psychological) are associated with self-report of CKD. This will inform how information 
exchange around CKD in primary care could be tailored to diverse patient populations. It 
builds on work conducted within the NIHR CLAHRC (Collaboration for Leadership in 
Applied Health Research and Care) for Greater Manchester, which is a coordinated 
programme of research that aims to create, adapt and implement strategies to support socially 
disadvantaged people with long-term vascular conditions. 

Methods 

The trial has received full ethical approval from the Health Research Authority (REC 
reference: 11/NW0855) and is being conducted in accordance with the UK Department of 
Health’s Research Governance Framework. 



Participants and recruitment 

CKD is classified into five stages from stage 1 (mild) to stage 5 (established renal failure or 
end stage renal disease) based on estimated glomerular filtration rate (eGFR) [1,2,20]. Stages 
3 to 5 may be defined by a reduction in eGFR alone, though for stages 1 and 2, other markers 
of kidney damage are required for a diagnosis of CKD [1,2,6]. Recognising evidence of 
‘increased risk of mortality with an eGFR <45 ml/min/1.73 m2 in all age groups, stage 3 
CKD is split into two subcategories (3a and 3b) [1,2]. In addition, proteinuria (presence of 
excess protein in the urine) is also an independent predictor of mortality [21]. 

A total of 24 GP practices in the Greater Manchester area agreed to take part in an RCT 
evaluating a self-management intervention for vascular health in patients with stage 3 CKD 
[22]. Respecting GP judgement on eligibility, 440 out of 637 (69%) patients who agreed to be 
contacted were recruited between April and November 2012 with an average number of 16 
patients per practice (range: 3–44). Four patients were excluded post-randomisation found to 
not meet the criteria of stage 3 CKD. Data on the total number of patients approached to take 
part was very patchy making it not possible to determine the overall response rate. 

Thirteen GP practices had previously participated in an NIHR CLAHRC Renal Collaborative, 
which aimed to improve identification and management of CKD [23]. Inclusion criteria were 
a diagnosis of stage 3 CKD (stage 3a or 3b) as recorded on the general practice’s CKD 
register (a record of patients aged 18 years and over with stage 3–5 CKD which informs the 
UK’s pay-for-performance contract (QOF)). Efforts were made to ensure that patients had 
recently (ideally within the previous 6–8 weeks) attended their GP practice for a routine 
disease review appointment where their blood pressure had been taken and sign an informed 
consent form at the baseline assessment visit. Participants who were unable to communicate 
in English, lacked capacity to provide informed consent, or were in receipt of palliative care 
were excluded. Only one person per household was eligible to take part, to avoid potential 
contamination across trial arms. Detailed methods are reported in the trial protocol [22]. 

Data collection 

Baseline assessments were conducted within 6–8 weeks of a clinical appointment in primary 
care where baseline blood pressure was taken (Mean = 27.1 days prior to randomisation). 
Stage of CKD (3a and 3b) and evidence of proteinuria were also collected from general 
practice records. Patients completed a study questionnaire as part of the baseline assessment. 
This included the question ‘Please tell us if you have any of the following long-term medical 
conditions’, with a list of 17 long-term conditions for the patient to tick all that applied and 
free-text space for any additional long-term conditions (See Additional file 1). Self-report of 
CKD was defined by a ‘yes’ response to ‘Kidney Problems’. For consistency, if patients 
asked for further clarification about what was meant by ‘kidney problems’, interviewers were 
instructed to ask ‘Has your GP or other health professional told you that you have problems 
with your kidneys?’ Interviewers were instructed to offer no further prompts to patients. 
Other variables collected at baseline included self-reported demographics (age, gender, 
ethnicity, level of education completed and deprivation), and information on co-morbid 
(additional to CKD) long-term conditions and vascular risk factors, as well as measures of 
disease self-management ability (heiQ; [24]), health status (SF36; [25]) health related quality 
of life (EuroQol EQ-5D; [26]), anxiety (HADS-A; [27]), and health service utilisation. 
Further details of these measures are available in the trial protocol [22]. 



Statistical analysis 

Continuous variables were summarised using means and standard deviations (SDs), and 
categorical data with counts and percentages. Rates of missing data were low (<5% for all 
variables) and Expectation-Maximisation (EM) imputation was applied to impute missing 
values using the full set of baseline variables. Imputation and analyses were conducted using 
STATA IC (version 12.1) with an alpha level for significance of 5%. General practice was 
defined as a random effect in all the models and robust estimates of variance were used. The 
main trial was not powered for an analysis of CKD self-report predictors. However, post-hoc 
power analysis indicated that the sample of 436 with a 48% self-report rate, had 90% power 
to detect an odds-ratio of 1.38 between an explanatory factor and CKD self-report at 
alpha=5%. For a two-level predictor, this equates to an 8% difference between levels (i.e. 
52% v 44%). 

In order to investigate what factors were associated with self-reporting of CKD, univariate 
logistic regression with patients clustered by practice was used to explore the association 
between each explanatory variable and self-report of CKD. Multivariate logistic regression 
analysis was next applied using all variables from the univariate analyses with p values <=0.1 
(to avoid prematurely excluding important associations) as predictors to identify independent 
predictors of self-report of CKD. A backwards elimination procedure was used to 
sequentially remove predictors with the highest p values until all remaining variables were 
significant at the p < 0.05 level. Predictor variables with more than two categories were 
modelled using sets of indicator variables. We used variance inflation factors (VIFs) to 
examine possible collinearity between explanatory variables. 

To calculate overall predictive power for the logistic regression models we used the 
McKelvey and Zavoina R2, which estimates explained variance in a latent continuous 
variable underlying observed awareness (yes/no). We used this measure for ease of 
interpretation as it is comparable to explained variance in linear regression [28]. To assess if 
levels of CKD awareness differed between practices, we estimated the percentage of the total 
variance accounted for by differences between practices and compared this to zero using a 
likelihood-ratio chi-square test. We did this both with and without control for significant 
patient-level predictors of CKD self-report. 

Results 

Baseline data are summarised in Table 1. A total of 436 eligible patients from 24 GP 
practices (70.6% of the 34 practices approached) provided baseline data. Practices had a 
mean list size of 5815 patients and we recruited an average of 16 patients per practice (range 
3–44). 58.5% (n =255) were female and patients were almost all of white ethnicity. The mean 
age of patients was 72.1 years. Patients reported a mean number of co-morbid long-term 
conditions (excluding kidney problems) of 3.5 (from the other 16 conditions listed and any 
additional long-term conditions reported in the free-text). 41.7% (n =182) of patients had co-
morbid established cardiovascular disease. 



Table 1 Baseline characteristics 
 Total (n =436) Did not self-report kidney 

problems (n = 227) 
Self-reported kidney 
problems (n = 209) 

Odds-ratio 
(95% CI)  

Univariate 
 P-Value 

Recruited from collaborative practice    1.18 (0.78, 
1.80) 

0.43 

    No 174 (39.9) 95 (54.6) 79 (45.4)   
    Yes 262 (60.1) 132 (50.4) 130 (49.6)   
Gender    1.69 (1.14, 

2.50) 
0.009** 

    Male 181 (41.5) 108 (59.7) 73 (40.3)   
    Female 255 (58.5) 119 (46.7) 136 (53.3)   
Age     0.24 
    <70 157 (36.0) 75 (47.8) 82 (52.2) 1.0  
    70-79 178 (40.8) 95 (53.4) 83 (46.6) 0.80 (0.61, 

1.05) 
 

    80+ 101 (23.2) 57 (56.4) 44 (43.6) 0.71 (0.39, 
1.29) 

 

Ethnicity    5.54 (0.53, 
57.81) 

0.15 

    White 430 (98.6) 226 (52.6) 204 (47.4)   
    Non-white 6 (1.4) 1 (16.7) 5 (83.3)   
Education    1.04 (0.70, 

1.55) 
0.85 

    No qualifications 192 (44.0) 101 (52.6) 91 (47.4)   
    > = 1 qualification 244 (56.0) 126 (51.6) 118 (48.4)   
Index of multiple deprivation (IMD) (Higher score = greater deprivation) 16.95 (9.8, 31.7) 16.16 (9.6, 31.1) 18 (10.1, 31.7) 1.00 (0.99, 

1.02) 
0.55 

Access internet for health information    1.23 (0.74, 
2.05) 

0.43 

    No 322 (73.9) 172 (53.4) 150 (46.6)   
    Yes 114 (26.1) 55 (48.3) 59 (51.8)   
CKD stage    2.67 (1.96, 

3.64) 
<0.001*** 

    3a 330 (75.7) 191 (57.9) 139 (42.1)   



    3b 106(24.3) 36 (34.0) 70 (66.0)   
Proteinuria    1.95 (1.02, 

3.69) 
0.042* 

    No 388 (89.0) 209 (53.9) 179 (46.1)   
    Yes 48 (11.0) 18 (37.5) 30 (62.5)   
Co-morbid long-term conditions     0.020* 
    <=2 136 (31.2) 79 (58.1) 57 (41.9) 1.0  
    3 or 4 192 (44.0) 100 (52.1) 92 (47.9) 1.28 (0.84, 

1.94) 
 

    5+ 108 (24.8) 48 (44.4) 60 (55.6) 1.73 (1.17, 
2.57) 

 

Co-morbid established cardiovascular disease    1.11 (0.89, 
1.39) 

0.36 

    No 254 (58.3) 135 (53.2) 119 (46.9)   
    Yes 182 (41.7) 92 (50.6) 90 (49.5)   
High blood pressure    0.91 (0.62, 

1.33) 
0.61 

    No 174 (39.9) 88 (50.6) 86 (49.4)   
    Yes 262 (60.1) 139 (53.1) 123 (47.0)   
Prostate and urological problems    1.15 (0.61, 

2.18) 
0.67 

    No 387 (88.8) 203 (52.5) 184 (47.6)   
    Yes 49 (11.2) 24 (49.0) 25 (51.0)   
Diabetes    0.84 (0.55, 

1.28) 
0.41 

    No 335 (76.8) 171 (51.0) 164 (49.0)   
    Yes 101 (23.2) 56 (55.5) 45 (44.6)   
Arthritis or painful joints, back trouble, osteoporosis    1.38 (0.82, 

2.33) 
0.23 

    No 150 (34.4) 86 (57.3) 64 (42.7)   
    Yes 286 (65.6) 141 (49.3) 145 (50.7)   
≥1 Other (COPD, stomach ulcer, reflux or IBS, CFS, neurological 
condition, thyroid problems, skin problems, cancer, haematology, ENT, eye 
problems or dementia). 

   1.34 (0.95, 
1.90) 

0.094 

    No 166 (38.1) 94 (56.6) 72 (43.4)   



    Yes 270 (61.9) 133 (49.3) 137 (50.7)   
General health (Higher score = better general health) 2.75 ± 0.94 2.89 ± 0.96 2.60 ± 0.90 0.72 (0.60, 

0.85) 
<0.001*** 

Energy & Vitality (Higher score = greater energy levels) 50.78 ± 22.83 55.39 ± 21.65 45.77 ± 23.07 0.98 (0.97, 
0.99) 

<0.001*** 

HADS –anxiety     <0.001*** 
    0-3 183 (42.0) 107 (58.5) 76 (41.5) 1  
    4-7 151 (34.6) 86 (57.0) 65 (43.1) 1.06 (0.61, 

1.86) 
 

    8+ 102 (23.4) 34 (33.3) 68 (66.7) 2.82 (1.46, 
5.43) 

 

SCDSC self-care (Higher score = greater self-care skills) 4.35 ± 1.23 4.40 ± 1.24 4.29 ± 1.21 0.93 (0.85, 
1.02) 

0.13 

> 1 cardiovascular risk factor (Diabetes, hypertension or smoking)    1.18 (0.78, 
1.77) 

0.44 

    No 352 (80.7) 186 (52.8) 166 (47.2)   
    Yes 84 (19.3) 41 (48.8) 43 (51.2)   
HeiQ (Self-monitoring and insight) (Higher score = greater self-monitoring) 68.97 ± 12.26 70.74 ± 11.61 67.05 ± 12.68 0.97 (0.96, 

0.99) 
0.002** 

HeiQ (Health services navigation) (Higher score = greater health service 
navigation) 

69.67 ± 15.29 71.31 ± 15.05 67.9 ± 15.39 0.99 (0.97, 
1.00) 

0.01* 

GP contact in previous 6 months 2 (1, 4) 2 (1, 3) 2 (1, 4) 1.07 (1.01, 
1.14) 

0.027* 

Nurse visits in previous 6 months 2 (1, 3) 2 (1, 3) 2 (1, 3) 1.03 (0.98, 
1.09) 

0.29 

Total hospital visits in previous 6 months 1 (0, 2) 0 (0, 2) 1 (0, 2) 1.03 (0.99, 
1.06) 

0.12 

Data are mean ± SD, number (%) or median (25th, 75th percentile) when data are skewed. Patients aware of kidney problems versus those not 
aware. * ==p < 0.05, **== p < 0.01, *** = p < 0.001. 



Just over half of patients (52.1%, n = 227) did not self-report CKD. Rates of self-report 
varied between practices, from a low of 22.7% (5 out of 22 patients) to a high of 75% (3 out 
of 4 patients). 

In univariate analysis, patients who self-reported CKD were significantly (p < 0.05) more 
likely to be female, have CKD stage 3b, have proteinuria, poorer self-reported general health, 
lower energy and vitality, higher levels of general anxiety, lower levels of self-monitoring 
and insight (heiQ; [24]), poorer health services navigation skills (heiQ; [24]), and more 
frequent contact with their GP (see OR’s in Table 1). Patients with greater numbers of long-
term conditions were also more likely to self-report CKD. However, age, socioeconomic 
status, cardiovascular risk factors and established cardiovascular disease, did not show 
significant relationships with self-report of CKD (p > 0.05). There was no significant 
difference in self-report of CKD between patients recruited from CLAHRC collaborative and 
non-collaborative practices [23]. 

Variance inflation factors amongst the explanatory variables entered into the multivariate 
analysis were all low (maximum =2.3), indicating acceptable multicollinearity [29]. Since 
both stage of CKD and proteinuria were potential explanatory variables, we also added their 
interaction term to the initial model. In multivariate analysis, just three variables remained in 
the model as independent predictors of self-report of CKD: stage of CKD, gender and 
anxiety. Women were more likely to self-report CKD than men (OR = 1.68, 95% CI 1.18-
2.39). The relationship with anxiety was nonlinear: patients with low levels of anxiety 
(HADS <=3) and moderate anxiety scores (HADS =4 to 7) had very similar degrees of 
awareness, but patients with clinical levels of anxiety (HADS >=8) were much more likely to 
show awareness (OR = 2.83, 95% CI 1.44-5.54) compared to low anxiety. The association 
with stage of CKD indicated considerably higher levels of self-report amongst patients at 
stage 3b compared to stage 3a (OR = 2.94, 95% CI 2.16-4.01) (See Table 2). Subgroup 
differences are illustrated in Figures 1, 2 and 3. The model as a whole explained 
approximately 13% of the variance in patient awareness (McKelvey and Zavoina’s R2 = .13). 

Table 2 Multivariate analysis of awareness of kidney problems 
Variable Odds-ratio (95% CI) P-Value 
Gender - Female 1.68 (1.18, 2.39) 0.004** 
HADS – Anxiety  <0.001*** 
    0- 3 1  
    4-7 0.95 (0.56,1.61)  
    8+ 2.83 (1.44, 5.54)  
CKD Stage 3b 2.94 (2.16, 4.01) <0.001*** 
**== p < 0.01, ***==p < 0.001. 

Figure 1 Bar graph indicating the percentage1 of patients reporting kidney problems by 
gender. 1Percentages controlled for other significant predictors (CKD stage and HADS-
anxiety). 

Figure 2 Bar graph indicating the percentage1 of patients reporting kidney problems by 
CKD stage. 1Percentages controlled for other significant predictors (gender and HADS-
anxiety) 



Figure 3 Bar graph indicating the percentage1 of patients reporting kidney problems by 
HADS-Anxiety score. 1Percentages controlled for other significant predictors (gender and 
CKD stage). 

Both with and without control for these patient factors, the percentage of total variance 
accounted for by differences in levels of CKD awareness between practices was very low, 
less than 1%, and not statistically significant (p = 0.49 and p = 0.41, respectively). 

Discussion 

An analysis of baseline data from 436 patients with a diagnosis of CKD stage 3 from an RCT 
[22] was conducted. Patients were elderly (64% of patients were aged over 70 years) and had 
relatively high numbers of additional long-term conditions. Despite being recruited from a 
CKD register, around half of all patients did not self-report CKD. 

Self-report of CKD did not appreciably differ between individual practices, or between 
CLAHRC Renal Collaborative practices and non-collaborative practices, suggesting that 
patient level characteristics may be more important in predicting self-report of CKD than 
practice level differences. Patients who were female and those with CKD stage 3b, were 
significantly more likely to self-report CKD. Using a criteria of a HADS anxiety score of 8 or 
more to indicate anxiety above normal levels [30,31], the large majority of patients (n =334, 
76.6%) fell within a normal range of anxiety symptoms. However, despite this, patients with 
above normal HADS anxiety scores were significantly more likely to self-report CKD. 

Comparison with existing literature 

Our findings are consistent with previous research which has shown that awareness of early 
stage CKD is variable [8,16], clinical discussion about CKD infrequent [9], and use of the 
QOF registers for CKD inconsistent [6]. The findings may reflect wider issues around the 
merits of discussing early stage CKD with patients who are often elderly and multimorbid, 
with concerns of unnecessary ‘disease labelling’ [2,16,17,19,32]. Nevertheless, evidence 
suggests that patients, regardless of age, expect to be informed about diagnostic information 
[33] and our findings suggest that procedures to meet this expectation may be variable and 
inconsistent. 

Patients with stage 3b CKD were significantly more likely to self-report CKD than stage 3a 
patients which is consistent with evidence of controversy about the benefits of discussing 
CKD with patients, particularly those who have stage 3a CKD [15,19,32]. It may be that 
conversations about CKD with stage 3a patients are framed as reassurance [19] and thus 
provide ambiguous understanding and inconsistent knowledge of the relevance of CKD to 
patients overall health. Recognising the importance of monitoring for disease progression, 
future research would benefit from identifying whether patients with declining (versus stable) 
renal function are more or less likely to self-report CKD. 

Previous research suggests that younger, male patients are more likely to be aware of CKD 
than older female patients [8,16]. However, a substantially higher percentage of females in 
our sample self-reported CKD compared to males, and we did not find age a significant 
predictor of self-report. Our elderly sample included few patients under 65 years, which may 



help explain why we did not find that self-report of CKD decreased significantly with 
increasing age as expected. 

In contrast to previous US-based studies [7,16] we did not find established vascular disease 
or risk factors including diabetes to be significantly associated with self-reporting of CKD. 
Our results were similar to a recent UK-based study [8] and may suggest that conversations 
with health-care professionals around vascular health could be seen as somewhat separate 
from conversations around CKD. 

Strengths and limitations 

The inclusion criteria (patient on a CKD register and attendance at a recent disease review 
appointment) ensured that all patients in our sample were diagnosed with stage 3 CKD and 
were being actively managed in primary care. 

However, the use of baseline data from a trial leads to certain limitations. Samples 
participating in trials in primary care are generally atypical. Over two thirds of eligible 
patients participated, but we were unable to assess non-response as accurate data on the total 
number of patients approached were not available, and we cannot make strong statements 
about awareness in the wider population based on such a sample. However, the focus of the 
study was on associations between patient and practice characteristics and self-report of 
CKD. Such associations are less likely to be affected by low proportions of patients taking 
part in a trial, although appropriate caution must be exercised in making generalisations. 

The validity of the analyses is dependent on the validity of the measures used. We recognise 
that patient self-reporting of CKD in terms of ‘kidney problems’ does not necessarily equate 
with lack of clinical dialogue. Previous research has highlighted that discussions around CKD 
by GPs and practice nurses with patients are often normalised and framed in the form of 
reassurance [19], for example by framing deterioration of kidney function as a normal 
consequence of ageing, thereby perhaps decreasing the likelihood that patients self-report 
CKD. Observational analysis is needed to illuminate the framing of CKD during clinical 
encounters [34]. Nevertheless, our results are comparable to a previous study by McIntyre et 
al. [8] who utilised a similar self-report measure and found that 41% of patients with stage 3 
CKD were unaware of their diagnosis. Further research is required to capture more detailed 
accounts of patients knowledge not only of CKD but also awareness around self-
management. 

Due to the cross-sectional nature of this study, we have to be cautious when interpreting the 
direction of the relationship between anxiety levels and self-report of CKD. Although the 
majority of patients were within the normal range of anxiety symptoms, those who reported 
higher levels of anxiety were more likely to be aware of kidney problems. Three potential 
explanations for why anxiety may be significantly higher in patients that self-report CKD 
include, a) receiving a CKD diagnosis increases anxiety, b) anxiety promotes information-
seeking and active communication with a healthcare professional about CKD, or c) anxiety 
inflates the likelihood that patients self-report conditions in general, including CKD. 
However, not all patients with higher levels of anxiety reported kidney problems. This might 
be indicative of a reassuring conversation around kidney health due to healthcare 
professionals sensitivity to the patient’s anxiety. Further research will be required in order to 
clarify these relationships. 



The BRIGHT trial recruited patients with a diagnosis of stage 3 CKD but did not collect data 
on evidence of a rate of decline in renal function (eGFR of >5 ml/min/1.73 m2 within 1 year, 
or >10 ml/min/1.73 m2 within 5 years) [1]. Although data was collected on staging (3a or 3b) 
and evidence of proteinuria, we acknowledge that the study was unable determine whether 
patients with evidence of disease progression are more or less likely to self-report CKD. 

Implications 

Despite efforts to improve the identification of stage 3 CKD in primary care, over half of the 
patients recruited from a CKD register as part of a wider RCT, did not self-report CKD. The 
low levels of reporting of CKD raises issues around the optimisation of interventions and trial 
designs in this population [35]. Although efforts were made to build on existing clinical 
practice, these findings from baseline analysis, irrespective of final trial outcomes, suggest 
that information resources to support understanding of CKD and the maintenance of vascular 
health may benefit from closer alignment with existing clinical encounters. 

Our data suggests the need for greater consistency in discussions around kidney health. 
Broadening and tailoring the scope of a CKD diagnosis by framing it in the context of 
patient’s overall health may assist practitioners in ensuring meaningful and relevant 
conversations about kidney health, which are aligned with existing clinical encounters such 
as cardiovascular disease reviews, medication reviews and prevention of acute kidney injury 
(AKI) during phases of acute illness (e.g. sepsis due to flu). Recently published guidelines on 
the prevention, detection and management of AKI may support this shift in clinical dialogue 
and assist with shared decision making [36]. As recommended by NICE, patient involvement 
in research is required in order to support the development and communication of more 
personalised information around the management of CKD [1]. 

Conclusions 

Our data indicates that patient self-report of CKD is variable, suggesting a need for greater 
consistency in discussions around kidney health. In light of our findings and recent research 
and commentary highlighting a need for effective strategies to improve the management of 
CKD and prevention of AKI [8,32,37-39], we argue that information exchange concerning 
early stage CKD may be improved by broadening the reasons for communication. Further 
patient-orientated research is needed to support the development and tailoring of information 
to ensure maintenance of kidney health, whilst minimising health burden and anxiety. 

Competing interests 

The authors declare that they have no competing interests. 

Authors’ contributions 

TB, CB, AK, DR, PB and AR designed the study. TB, CB, AK, DR, CG and AR managed 
and monitored the study. TB, CB, AK, CG and AR designed data collection tools. SD and 
RM collected and entered the data. HG, CG, SD and RM cleaned the data. HG, DR and CG 
analysed the data. HG, TB, CB, SD, RM and PB drafted the paper. All authors read and 
revised the paper. All authors read and approved the final manuscript. 



Acknowledgements 

This project was funded from the NIHR CLAHRC for Greater Manchester. The views 
expressed in this article are those of the authors and not necessarily those of the NIHR. The 
authors would like to thank the BRIGHT team and Yvonne Rossi, Brook Butler and John 
Humphries for their contributions to the design and conduct of this study. Special thanks go 
to the individuals and general practices that took part for their contribution and time. 

Funding 

National Institute for Health Research Collaboration for Leadership in Applied Health 
Research and Care (NIHR CLAHRC) for Greater Manchester. 

References 

1. Excellence NIfHaC: Chronic kidney disease Early identification and management of 
chronic kidney disease in adults in primary and secondary care. London: National Institute 
for Health and Clinical Excellence; 2008. Clinical guidelines CG73. 

2. De Lusignan S, Gallagher H, Stevens P, Harris K, O’Donoghue D: Chronic Kidney 
Disease Frequently Asked Questions. London: NHS Employers and the General Practitioners 
Committee of the British Medical Association; 2011. 

3. Excellence NIfHaC: Chronic Kidney Disease (QS5). QS5 London: NICE; 2011. 
http://guidance.nice.org.uk/QS5 (accessed 22 Aug 2013). 

4. Hippisley-Cox J, Coupland C, Vinogradova Y, Robson J, May M, Brindle P: Derivation 
and validation of QRISK, a new cardiovascular disease risk score for the United 
Kingdom: prospective open cohort study. BMJ 2007, 335(7611):136. 

5. Centre: NI: Revisions to the GMS Contract 2006/2007: Delivering Investment in General 
Practice. London: NHS Employers and the General Practitioners Committee of the British 
Medical Association; 2006. 
http://www.nhsemployers.org/~/media/Employers/Documents/Primary%20care%20contracts
/QOF/2006-07/Revisions%20to%20the%20GMS%20contract%20200607%20-
%20Delivering%20investments%20in%20general%20practice.pdf (accessed 23 November 
2014). 

6. Fraser SD, Roderick PJ, McIntyre NJ, Harris S, McIntyre CW, Fluck RJ, Taal MV: Socio-
economic disparities in the distribution of cardiovascular risk in chronic kidney disease 
stage 3. Nephron Clin Pract 2012, 122:58–65. 

7. Plantinga LC, Tuot DS, Powe NR: Awareness of chronic kidney disease among patients 
and providers. Adv Chronic Kidney Dis 2010, 17(3):225–236. 

8. McIntyre NJ, Fluck R, McIntyre C, Taal M: Treatment needs and diagnosis awareness 
in primary care patients with chronic kidney disease. Br J Gen Pract 2012, 62(597):227–
232. 



9. Greer RC, Cooper LA, Crews DC, Powe NR, Boulware LE: Quality of patient-physician 
discussions about CKD in primary care: a cross-sectional study. Am J Kidney Dis 2011, 
57(4):583–591. 

10. Fullwood C, Kennedy A, Rogers A, Eden M, Gardner C, Protheroe J, Reeves D: 
Patients’ experiences of shared decision making in primary care practices in the United 
Kingdom. Med Decis Making 2013, 33(1):26–36. 

11. Do H: Supporting People with Long-term Conditions: An NHS and Social Care Model to 
Support Local Innovation and Integration. London: Department of Health; 2005. 

12. Kennedy A, Reeves D, Bower P, Lee V, Middleton E, Richardson G, Gardner C, Gately 
C, Rogers A: The effectiveness and cost effectiveness of a national lay-led self care 
support programme for patients with long-term conditions: a pragmatic randomised 
controlled trial.  J Epidemiol Community Health 2007, 61(3):254–261. 

13. Organization WH: Preventing Chronic Diseases: A Vital Investment. Geneva: World 
Health Organization; 2005. Available at: 
www.who.int/chp/chronic_disease_report/full_report.pdf (accessed 22 Aug 2013). 

14. Coleman MT, Newton KS: Supporting self-management in patients with chronic 
illness. Am Fam Physician 2005, 72(8):1503–1510. 

15. Connolly JO, Woolfson RG: A critique of clinical guidelines for detection of 
individuals with chronic kidney disease. Nephron Clinical Practice 2009, 111(1):c69–c73. 

16. Plantinga LCBL, Coresh J, Stevens LA, Miller ER 3rd, Saran R, Messer KL, Levey AS, 
Powe NR: Patient awareness of chronic kidney disease:trends and predictors. Arch 
Intern Med 2008, 168(20):2268–2275. 

17. Crinson I, Gallagher H, Thomas N, de Lusignan S: How ready is general practice to 
improve quality in chronic kidney disease? A diagnostic analysis. Br J Gen Pract 2010, 
60(575):403. 

18. Greer RC, Crews DC, Boulware LE: Challenges perceived by primary care providers 
to educating patients about chronic kidney disease. J Ren Care 2012, 38(4):174–181. 

19. Blakeman T, Protheroe J, Chew-Graham C, Rogers A, Kennedy A: Understanding the 
management of early-stage chronic kidney disease in primary care: a qualitative study. 
Br J Gen Pract 2012, 62(597):233–242. 

20. Foundation NK: K/DOQI clinical practice guidelines for chronic kidney disease: 
evaluation, classification, and stratification. Am J Kidney Dis 2002, 39(2: Suppl 1):S1–
S266. 

21. Matsushita K, van der Velde M, Astor BC, Woodward M, Levey AS, de Jong PE, Coresh 
J, Gansevoort RT: Association of estimated glomerular filtration rate and albuminuria 
with all-cause and cardiovascular mortality in general population cohorts: a 
collaborative meta-analysis. Lancet 2010, 375(9731):2073–2081. 



22. Blickem C, Blakeman T, Kennedy A, Bower P, Reeves D, Gardner C, Lee V, Chew-
Graham C, Richardson G, Brooks H: The clinical and cost-effectiveness of the BRinging 
Information and Guided Help Together (BRIGHT) inter vention for the self-
management support of people with stage 3 chronic kidney disease in primary care: 
study protocol for a randomized controlled trial. Trials 2013, 14:28. 

23. National Institute for Health Research CfLiAHRaCCfGM: The CLAHRC Chronic Kidney 
Disease Collaborative: Improving Care for People with Chronic Kidney Disease: Report on 
Phase 1 of the CKD Collaborative (September 2009–September 2010). Manchester: NIHR 
CLAHRC; 2010. 

24. Osborne RH, Elsworth GR, Whitfield K: The Health Education Impact Questionnaire 
(heiQ): an outcomes and evaluation measure for patient education and self-management 
interventions for people with chronic conditions. Patient Educ Couns 2007, 66(2):192–
201. 

25. Ware JE Jr, Sherbourne CD: The MOS 36-item short-form health survey (SF-36): I. 
Conceptual framework and item selection. Med Care 1992, 30(6):473–483. 

26. Kind P: The EuroQol Instrument: An Index of Health-Related Quality of Life . In 
Quality of Life and Pharmacoeconomics in Clinical Trials. 2nd edition. Edited by Spilker B. 
Philadelphia: Lippincott-Raven; 1996. 

27. Zigmond AS, Snaith RP: The hospital anxiety and depression scale. Acta Psychiatr 
Scand 1983, 67(6):361–370. 

28. Veall MR, Zimmermann KF: Pseudo-R2 measures for some common limited 
dependent variable models. J Econ Surv 1996, 10(3):241–259. 

29. Pallant J: SPSS Survival Manual: A Step by Step Guide to Data Analysis using SPSS. 
England: Open University Press; 2010. 

30. Bjelland I, Dahl AA, Haug TT, Neckelmann D: The validity of the Hospital Anxiety 
and Depression Scale: an updated literature review. J Psychosom Res 2002, 52(2):69–77. 

31. Snaith RP: The hospital anxiety and depression scale. Health Qual Life Outcomes 
2003, 1(1):29. 

32. Moynihan R, Glassock R, Doust J: Chronic kidney disease controversy: how 
expanding definitions are unnecessarily labelling many people as diseased. BMJ 2013, 
347:f4298. 

33. Cavanna L, Di Nunzio C, Seghini P, Anselmi E, Biasini C, Artioli F, Mordenti P: Elderly 
cancer patients’ preferences regarding the disclosure of cancer diagnosis. Experience of 
a single institution in Italy. Tumori 2009, 95(1):63–67. 

34. Murphy E, Dingwall R, Greatbatch D, Parker S, Watson P: Qualitative research 
methods in health technology assessment: a review of the literature. Health Technol 
Assess (Winchester, England) 1998, 2(16):iii. 



35. Murray E, Treweek S, Pope C, MacFarlane A, Ballini L, Dowrick C, Finch T, Kennedy 
A, Mair F, O’Donnell C, Onq BN, Rapley T, Rogers A, May C: Normalisation process 
theory: a framework for developing, evaluating and implementing complex 
interventions. BMC Med 2010, 8:63. 

36. Excellence NIfHaC: Acute Kidney Injury: Prevention, Detection and Management of 
Acute Kidney Injury up to the Point of Renal Replacement Therapy. CG169 London: NICE; 
2013. 

37. Abdi Z, Gallagher H, O’Donoghue D: Telling the truth: why disclosure matters in 
chronic kidney disease. Br J Gen Pract 2012, 62(597):172–173. 

38. Lameire NH, Bagga A, Cruz D, De Maeseneer J, Endre Z, Kellum JA, Liu KD, Mehta 
RL, Pannu N, Van Biesen W: Acute kidney injury: an increasing global concern. Lancet 
2013, 382(9887):170–179. 

39. Jha V, Garcia-Garcia G, Iseki K, Li Z, Naicker S, Plattner B, Saran R, Wang AY-M, 
Yang C-W: Chronic kidney disease: global dimension and perspectives. Lancet 2013, 
382(9888):260–272. 

 



40.6 53.4
0

10

20

30

40

50

60

70

80

90

100

Male Female

%
 r

ep
o

rt
ed

 k
id

n
ey

 p
ro

b
le

m
s

Gender



41.6 67.7
0

10

20

30

40

50

60

70

80

90

100

3a 3b

%
 r

ep
o

rt
ed

 k
id

n
ey

 p
ro

b
le

m
s

CKD Stage



42.5 41.3 67.6
0

10

20

30

40

50

60

70

80

90

100

0 to 3 4 to 7 8+

%
 r

ep
o

rt
ed

 k
id

n
ey

 p
ro

b
le

m
s

HADS-anxiety score



Addtional files provided with this submission:

Additional file 1. Complete list of the seventeen long-term conditions included as self-report options for participants in the
baseline questionnaire (13k)
http://www.biomedcentral.com/content/supplementary/s12875-014-0196-3-s1.docx

http://www.biomedcentral.com/content/supplementary/s12875-014-0196-3-s1.docx

	12875_2014_196_PDF.pdf
	s12875-014-0196-3fmb1.eps
	s12875-014-0196-3fmb2.eps
	s12875-014-0196-3fmb3.eps

