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formed to identify associations between health literacy and demographic and clinical

the Health Literacy Questionnaire (HLQ). Multiple linear regression analysis was per‐
variables. Hierarchical cluster analysis was performed to identify characteristics of
groups with high and low health literacy.
Results: Finding and critical appraise health information were the most challenging
dimensions of health literacy. Female gender, lower level of education, greater num‐
ber of prescribed medications and depressive symptoms were associated with lower
health literacy. The group identified with lowest health literacy was further charac‐
terized by living alone and presence of comorbidity.
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1 | I NTRO D U C TI O N

likely to progress to end‐stage renal disease, requiring renal re‐
placement therapy, developing comorbidities such as cardiovascu‐

Chronic kidney disease (CKD) affects between 11%–13% of the

lar disease and posing a higher risk of mortality (Helsedirektoratet,

population worldwide, and the incidence of CKD has increased in

2011; Tangkiatkumjai, Walker, Praditpornsilpa, & Boardman, 2017).

developed countries due to an ageing population and an increased

In addition to being provided with a complex medication regime, pa‐

prevalence of lifestyle‐related diseases such as obesity, type 2 di‐

tients with CKD are often recommended a range of lifestyle changes

abetes and hypertension (Eckardt et al., 2013; Hallan et al., 2006;

such as a complex dietary regime, fluid control, regular exercise and

Helsedirektoratet, 2011; Hill et al., 2016). CKD is divided into five

weight control to reduce these risks (Levey & Coresh, 2012; Levey,

stages where stage 5 also is referred to as end‐stage renal disease

Schoolwerth, et al., 2009; Whaley‐Connell, Nistala, & Chaudhary,

(K/DOQI, 2002). If left untreated, CKD in earlier stages is more

2011). To comply with the health recommendations, it is crucial that
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the patients are able to gain access to, understand and use health

assessment tool is required. Hence, the aim of this study was to

information.

describe multidimensional HL in patients with CKD and to identify

Health literacy (HL) is a multidimensional concept defined by the
World Health Organization (WHO) as the cognitive and social skills

possible associations between different dimensions of HL and de‐
mographic and clinical variables.

that determine the motivation and ability to gain access to, under‐
stand and use information in ways which promote and maintain good
health (WHO, 1998). Previous studies indicate that HL in patients
with CKD is not optimal (Fraser et al., 2013; Taylor et al., 2017) and
that lower levels of HL is associated with worse health outcomes and

2 | TH E S T U DY
2.1 | Design

higher medical costs (Devraj et al., 2015; Fraser et al., 2013; Green

The present study was a descriptive, single‐centre cross‐sectional

et al., 2013; Grubbs, Gregorich, Perez‐Stable, & Hsu, 2009; Ricardo

study. We used patient‐reported outcome measures (PROMs) and

et al., 2014; Taylor et al., 2016). Health literacy (HL) is therefore seen

data from the patients’ medical records to assess HL and the asso‐

as an essential aspect of the care of patients with CKD (Berkman,

ciations between HL and both demographics (gender, age, educa‐

Sheridan, Donahue, Halpern, & Crotty, 2011; Fraser et al., 2013;

tion, income, employment status and living arrangement) and clinical

Green et al., 2011).

variables (medications, comorbidity, depressive symptoms, stage
and duration of CKD).

1.1 | Background
Over the last decades, the concept of HL has evolved from being a
personal attribute solely depending on personal skills, to a broader
concept also including dimensions such as trust and interaction with

3 | M E TH O DS
3.1 | Participants

healthcare providers, social support and accessibility of the health‐

The study hospital provides healthcare services for approximately

care services (Batterham, Beauchamp, & Osbourne, 2017; Van der

330,000 people in the south‐western part of Norway. According to

Heide et al., 2018; Sorensen et al., 2012). ‘The integrated model of

the renal registry at the hospital, the potential study population con‐

HL’ from 2012 describes HL to be a prerequisite for use of health

sisted of approximately 500 individuals diagnosed with CKD stages

services, health behaviour, active participation in own health situ‐

3–5 who were followed in the outpatient clinic and in the in‐hospi‐

ation and equality in health (Sorensen et al., 2012). According to

tal dialysis unit at the Nephrology Department. Patients with CKD

the model, social, environmental, personal and situational factors

stages 1 and 2 were not included, as they are mainly followed in

are determinative for a persons’ HL; hence, demographic and clini‐

the primary healthcare system. According to the research protocol,

cal characteristics are essential when exploring HL in patients with

we estimated that a total of 200 patients (80 with CKD stage 3, 80

CKD.

patients with stages 4 and 5 not on haemodialysis and 40 haemodi‐

Furthermore, depressive symptoms are well known to be under‐

alysis patients) were sufficient to answer our research question. It

recognized and undertreated in patients with CKD across all stages

was not possible to perform sample size calculations, as numbers for

of the disease (Amira, 2011; Hedayati, Minhajuddin, Toto, Morris,

calculation are not available. The inclusion criteria were age 18 years

& Rush, 2009) and such symptoms are also associated with low HL

and older, CKD stages 3–5, written informed consent and ability to

(Dodson, Osicka, Huang, McMahon, & Roberts, 2016). Depressive

read and understand the Norwegian language. Patients with active

symptoms negatively affect the motivation to manage health issues

noncutaneous cancer or unstable cardiovascular disease, patients

and may therefore influence a patient's HL (Dodson et al., 2016; Shin

with a history of a significant vascular incident (myocardial infarc‐

et al., 2017).

tion, transient ischaemic attack or cerebral vascular accident) in the

Until recently, instruments measuring HL have mostly been
one‐ or two‐dimensional, focusing on health‐related numeracy and

last three months and patients who had undergone major surgery in
the previous three months were excluded.

reading skills. Frequently used instruments have been the ‘Rapid
Estimate of Adult Literacy in Medicine’, focusing on word recogni‐
tion (Davis et al., 1991) and the ‘Test Of Functional Health Literacy

3.2 | Data collection

in Adults’, which tests reading and numeracy skills (Parker, Baker,

Consecutive patients at routine outpatient appointments or who

Williams, & Nurss, 1995). However, having good health‐related nu‐

were scheduled for haemodialysis treatment during a six‐month pe‐

meracy and reading skills does not mean that one can understand

riod (from February–August 2017) were included until the prespeci‐

the consequences of the choices one makes; in addition, former

fied number of patients was reached (Figure 1). However, we were

instruments used for measuring HL have been reported to be sub‐

unable to include more than 26 haemodialysis patients because

optimal (Jordan, Osborne, & Buchbinder, 2011). To identify HL

the total number of haemodialysis patients at the time of recruit‐

challenges beyond reading and numeracy skills, such as a lack of so‐

ment was 74, 44 of whom did not fulfil the inclusion criteria. Of the

cial support, difficulties in engaging with healthcare providers and

30 haemodialysis patients eligible for our study, four declined to

difficulties in navigating the healthcare system, a multidimensional

participate.
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3.3 | Instruments

Number of paents invited (n = 241)
CKD Stage 3 (n = 110)
CKD Stages 4–5 (n = 101)

HL was assessed using the Health Literacy Questionnaire (HLQ),

Hemodialysis paents (n = 30)

which is a multidimensional validated questionnaire that contains
44 items across nine independent scales. Each of the nine scales
Number of paents who refused
(n = 54) (22%)

consists of 4–6 items and provides independent information about
different dimensions of HL (measures using one scale per dimen‐
sion). The questionnaire is divided into two main parts. In the first
part (HLQ scales 1–5), the respondents have four options to indi‐

Number of included paents (n = 187) (78%)
CKD Stage 3 (n = 80)

cate how strongly they disagree or agree with a set of statements

CKD Stages 4–5 (n = 81)

(1 = strongly disagree, 2 = disagree, 3 = agree and 4 = strongly agree).

Haemodialysis paents (n = 26)

In the second part (HLQ scales 6–9), the respondents have five op‐

F I G U R E 1 Flow diagram of the study participants. CKD, chronic
kidney disease

TA B L E 1 Patient characteristics for
the overall cohort and the different HL
clusters

tions to indicate how difficult or easy different tasks are (1 = cannot
do, 2 = usually difficult, 3 = sometimes difficult, 4 = usually easy and
5 = always easy). The questionnaire does not provide a total score

Total group
(N = 187)

Low‐level
(N = 27)

Mid‐level
(N = 106)

High‐level
(N = 52)

Age in years, mean ± SD

67 ± 13

69 ± 11

67 ± 13

66 ± 13

Female gender, N (%)

65 (35)

16 (59)

33 (30)

15 (29)

Low = ≤higher second‐
ary school

113 (60)

22 (81)

62 (59)

28 (53)

High = >higher second‐
ary school

73 (40)

5 (19)

43 (41)

24 (46)

Education level, N (%)

Household income in NOK, N (%)
Low = ≤300,000

37 (20)

9 (33)

21 (20)

7 (13)

Average => 300,000

147 (80)

18 (67)

83 (80)

44 (85)

49 (26)

11 (40)

28 (27)

9 (13)

0

66 (35)

8 (30)

34 (32)

24 (46)

1

88 (47)

13 (48)

50 (47)

25 (48)

Living alone, N (%)
DCI score, N (%)

33 (18)

6 (22)

22 (21)

3 (6)

BDI‐SF, median (range)

2

2 (0–29)

3 (0–29)

2 (0–25)

0 (0–19)

Medications, mean (SD)

7.5 ± 3.7

9.11 ± 3.24

7.71 ± 3.80

6.12 ± 3.22

62 (33)

7 (26)

31 (29)

22 (42)

Renal diagnosis, N (%)
Hypertensive
nephropathy
Glomerulonephritis

40 (22)

6 (22)

22 (21)

12 (23)

Diabetic nephropathy

23 (12)

5 (19)

14 (13)

4 (7)

Polycystic kidney
disease

14 (7)

3 (11)

6 (6)

5 (10)

Other

30 (16)

4 (15)

18 (17)

8 (15)

Unknown

17 (10)

2 (7)

15 (14)

7 (2)

Time CKD in months,
median (range)

46 (1–515)

81 (1–270)

41 (1–516)

50 (2–278)

Employment, N (%)

36 (19)

3 (11)

12 (23)

21 (20)

Abbreviations: BDI‐SF, Beck Depression Inventory Short Form; CKD, chronic kidney disease; DCI,
Davies Comorbidity Index, (DCI = 0 means no co‐morbid condition, DCI = 1 means 1–2 co‐morbid
conditions and DCI = 2 means ≥ 3 co‐morbid conditions), NOK, Norwegian kroner.
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or cut‐off value, but higher numbers indicate better HL (Osborne,

backward manner if p > .05. Hierarchical cluster analysis (Ward's mini‐

Batterham, Elsworth, Hawkins, & Buchbinder, 2013).

mum variance method) was used on standardized scores (z‐scores) for

Depressive symptoms were assessed by the Beck Depression

each HLQ scale to identify patients with similar HLQ profiles (Ward,

Inventory Short Form (BDI‐SF), which has been used to assess de‐

1963). For the total data set, there were less than 5% data missing, and

pressive symptoms in patients with CKD across different stages of

no correction was performed.

the disease (Andrade et al., 2010). The questionnaire contains 13
items concerning guilt, pessimism, suicidal thoughts and other de‐
pressive symptoms. The maximum possible score is 39 and indicates
severe depression. The cut‐off score to detect clinical depression in a

3.5 | Ethical considerations
The study was approved by the Data Protection Officer at the study

medical context is commonly set to 13–14 (Furlanetto, Mendlowicz, &

hospital (ID number 2017/1). All participants signed a written, in‐

Bueno, 2005). Renal function, renal diagnosis, number of prescribed

formed consent form.

medications, comorbidities and duration with known CKD expressed
in months were extracted from the patients’ medical records.
Renal function was estimated using the CKD‐EPI creatinine
equation to find the estimated glomerular filtration rate (eGFR;
Levey, Stevens, et al., 2009). Renal diagnoses were classified as vas‐

4 | R E S U LT S
4.1 | Patient characteristics

cular/hypertensive, diabetic nephropathy, glomerulonephritis, poly‐

A total of 241 patients (110 in CKD stage 3, 101 in CKD stages 4 and

cystic kidney disease, other diseases or unknown.

5 not in dialysis and 30 patients receiving maintenance haemodialy‐

The number of comorbidities was expressed according to the

sis) fulfilled the inclusion criteria and were consecutively invited to

Davies Comorbidity Index (DCI). The DCI was originally developed

participate; 22% of the invited patients declined (Figure 1). In all, 187

to predict the risk of hospitalization and mortality in patients with

patients were included, 35% of whom were female, with a mean (SD)

CKD based on the presence or absence of seven different comor‐

age of 67 years (13) (Table 1). Patients who refused to participate were

bidities: active cancer, ischaemic heart disease, peripheral vascular

not significantly different from our sample in terms of age and gender

disease, left ventricular dysfunction, diabetes mellitus, systemic col‐

(mean (SD) age of 65 years (14), 33% female). Of the 187 patients, 39%

lagen vascular disease and other significant pathology (e.g., asthma,

had higher education and 20% of the patients had a household income

cirrhosis and chronic obstructive lung disease). DCI is scored as fol‐

characterized as low in Norway (Statistics Norway, 2016). Sixty‐five

lows: 0 = no comorbidity, 1 = one or two comorbidities and 2 = three

per cent of the patients had comorbidities, and the main renal diagno‐

or more comorbidities (Davies, Russell, Bryan, Phillips, & Russell,

sis was hypertensive nephropathy (Table 1). The patients were mainly

1995). Demographic data, including gender, age, level of education,

Caucasian with a Norwegian cultural background. Two non‐Caucasians

level of household income, living arrangement, employment status

with a non‐Norwegian cultural background were also included.

and clinical data, are listed in Table 1.

3.4 | Data analysis

4.2 | HLQ scores
The highest HLQ scores of the questionnaire were obtained for the

SPSS package 25 and Excel 98 (pivot table in the cluster analysis)

scales feel understood and supported by healthcare providers (mean 3.19,

were used in the statistical analysis, and p ≤ .05 was considered sta‐

95% CI 3.12–3.27) in part one and ability to actively engage with health‐

tistically significant. Categorical data are presented as frequencies,

care providers (mean 3.83, 95% CI 3.74–3.93) in part two. The lowest

and percentages and continuous data are presented as the mean and

scores were obtained for the scales appraise health information (mean

standard deviations (SDs) if normally distributed and as the median and

2.56, 95% CI 2.48–2.63) in part one and ability to find good health in‐

range otherwise. Student's t test and ANOVA were used to test dif‐

formation (mean 3.42, 95% CI 3.33–3.51) in part two (Table 2). Males

ferences between normally distributed samples, and Mann–Whitney

scored significantly higher than females for the scales ability to actively

and Kruskal–Wallis tests were used to test for samples that were not

engage with healthcare providers, ability to navigate the healthcare

distributed normally. Stepwise backward multiple linear regression

system, ability to find good health information and ability to under‐

analysis was performed to identify associations between HLQ scales

stand health information well enough to know what to do. Females

as the dependent variables and the following independent variables:

scored significantly higher than males for the scales actively managing

gender, age, level of education, level of household income, living situ‐

health.

ation, number of prescribed medications, presence of comorbidity,
depressive symptoms, stage of CKD and duration of known CKD.
We used the BDI‐SF total score as a continuous variable for depres‐
sive symptoms and the DCI scores as a dichotomous variable indicat‐

4.3 | Associations between demographic and
clinical variable HLQ scales

ing the presence or absence of comorbidity. Independent variables

After we performed the stepwise backward multiple linear regres‐

were included in the model if the univariate analysis resulted in p < .2,

sion analysis, gender, level of education, living situation, number of

and then, the variables were stepwise excluded from the model in a

prescribed medications, depressive symptoms and duration of CKD

|
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TA B L E 2 Health literacy questionnaire scale scores for overall
cohort (N = 187)
Mean

95% CI

Part 1. HLQ scale scores, possible range of scores 1–4

1485

alone (Table 1). The mid‐level group was characterized as follows:
30% were female, 68% had comorbidities, 41% had higher education
and 27% lived alone. The 52 patients in the high‐level group were
characterized as follows: 29% were female, 54% had comorbidities,
47% had higher education and 13% lived alone.

1. Feeling understood and supported by
healthcare providers
Number of items = 4

3.19

3.12–3.27

2. Having sufficient information to manage
health
Number of items = 4

2.92

2.85–3.01

3. Actively managing health
Number of items = 5

2.94

2.87–3.02

weaknesses in a Norwegian CKD population. Based on our results,

4. Social support for health
Number of items = 5

3.02

2.94–3.10

the least problematic dimensions of HL, while finding and appris‐

5. Appraisal of health information
Number of items = 5

2.56

2.48–2.63

5 | D I S CU S S I O N
By using a multidimensional tool, we identified HL strengths and
cooperation between healthcare providers and patients seems to be
ing health information seems most challenging for this population.
Female gender, lower level of education, medication burden and
depressive symptoms are variables associated with low HL. The

Part 2. HLQ scale scores, possible range of scores 1–5

cluster analysis confirmed the results from the regression analysis

6. Ability to actively engage with healthcare
providers
Number of items = 5

3.83

3.74–3.93

7. Ability to navigate the healthcare system
Number of items = 6

3.51

8. Ability to find good health information
Number of items = 5

3.42

3.33–3.51

9. Ability to read and understand health in‐
formation well enough to know what to do
Number of items = 5

3.71

3.63–3.80

and revealed that living alone and having comorbidity also might be
unfavourable for the CKD patients’ HL.

3.42–3.60

Note: HLQ scores in part 1 indicate the following responses:
1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree.
HLQ scores in part 2 indicate the following responses: 1 = cannot
do, 2 = usually difficult, 3 = sometimes difficult, 4 = usually easy and
5 = always easy.
Abbreviations: CI, confidence interval. HLQ, Health Literacy
Questionnaire.

In general, few published studies have evaluated the HL of pa‐
tients with CKD by using a multidimensional tool. In an Australian
study including patients in haemodialysis and in a Canadian study
including renal transplant patients, higher scores were found in al‐
most all HLQ scales compared with results from our current study
which included patients with CKD across different stages of the
disease (Demian, Shapiro, & Thornton, 2016; Dodson et al., 2016).
This difference might be explained by the fact that patients on hae‐
modialysis and renal transplant patients usually have more frequent
contact with healthcare providers than patients with CKD followed
in an outpatient clinic. Frequent contact with the healthcare system
might provide patients with more opportunities to discuss health
challenges and obtain relevant health information, which may ex‐
plain the higher HLQ scores in these patient groups. Furthermore,

were the remaining independent variables that possibly explained

renal transplant patients are, as a group, highly selected and often

the different HLQ scores (Table 3). The duration of CKD showed a

highly motivated towards information gathering and learning in

weak negative association with the HLQ scale item social support and

terms of caring for their new graft (Urstad, Wahl, Andersen, Øyen,

will not be further discussed.

& Fagermoen, 2012). Earlier research shows that patients with low
HL are less likely to receive access to renal transplantation than pa‐

4.4 | Clustering HL in CKD patients

tients with higher HL (Grubbs et al., 2009). Despite previous studies
reporting better HLQ scores in haemodialysis and renal transplant

To characterize patients with different HL profiles, we divided the

patients than in the group of unselected CKD patients in our study,

total group of patients into smaller groups using Ward's method

the HLQ profiles were similar. That the HLQ profiles were similar

for hierarchical clustering. Patients with similar HLQ profiles were

indicates that the patients have the same HL challenges irrespec‐

clustered in three different groups with low, medium and high HL.

tive of the disease stage. In general, finding good health information

Twenty‐seven (14%) patients were in the group with overall low HL

and critical appraising health information appears to be the most

scores (low‐level group) and 52 (28%) patients were in the group

challenging dimensions of HL for patients with CKD. Challenges in

with overall high HL scores (high‐level group). The remaining 106

finding and appraising health information may reflect the overload

(57%) patients were clustered in the mid‐level group (Figure 2).

of health information accessible by the Internet and social media,
which may confuse patients (Klerings, Weinhandl, & Thaler, 2015).

4.5 | Characteristics of the different clusters

To reduce confusion due to information overload, strategies for fil‐
tering out irrelevant information should be developed and health‐

Of the 27 patients in the low‐level group, 59% were female, 70%

care providers should be able to inform patients where to find and

had comorbidities, 19% had higher education levels and 40% lived

how to interpret relevant information (Klerings et al., 2015).
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Relationships between Health Literacy Questionnaire scales and demographic and clinical variables

Independent variables

1. Healthcare provider support

2. Have sufficient health information

3. Actively managing health

Uni

MA

MaB

Uni

MA

MaB

Uni

MA

MaB

p

p

p (beta)

p

p

p (beta)

p

p

p (beta)

Female gender

.78

.85

.89

.84

.02

.15

Age

.22

.81

.16

.30

.16

.91

Education

.25

.49

.23

.44

.80

.23

Low income

.06

.18

.16

.81

.79

.64

Living alone

.11

.15

.99

.78

.65

.90

Medications

.10

.63

.04

.46

.22

.14

Comorbidity

.27

.10

.24

.17

BDI‐SF

.38

.20

.01

.03

CKD stage

.52

.85

.38

.17

CKD duration

.21

.20

.34

.23

Adjusted R 2

.01 (−.02)

.03

.82

.79

.98

.38

.43

.46

.52

.03
4. Social support

.02 (.19)

.03
6. Actively engage with health‐
care providers

5. Critical appraisal

Uni

MA

MaB

Uni

MA

MaB

Uni

MA

MaB

p

p

p (beta)

p

p

p (beta)

p

p

p (beta)

Female

.66

.82

.38

.82

.03

.06

.04 (−.21)

Age

.22

.18

.40

.99

.01

.80

Education

.08

.41

.32

.31

.16

.44

Low income

.39

.69

.44

.83

.53

.90

Living alone

.01

.01

.27

.61

.44

.90

Medication

.78

.28

.05

.32

.03

.85

Comorbidity

.14

.51

.30

.82

.14

.09

BDI‐SF

<.01

<.01

.15

.28

.05

.17

CKD stage

.42

.55

.21

.24

.94

.96

CKD duration

.03

.05

.57

.97

.56

.89

Adjusted R2

.01 (−.23)

<.01 (−.03)
.02 (−.001)
.10

.04 (−.02)

.02

.02 (−.02)

.05

7. Navigating healthcare system

8. Find good health information

9. Understand health information

Uni

MA

MaB

Uni

MA

MaB

Uni

MA

MaB

p

p

p (beta)

p

p

p (beta)

p

p

p (beta)

Female

<.01

.04

.03 (−.21)

<.01

<.01

<.01 (−.36)

.02

.21

.02 (−.22)

Age

.99

.68

.04

.10

.19

.42

Education

.01

.12

<.01

.02

<.01

.05

Low income

.08

.91

.04

.69

.13

.55

Living alone

.11

.45

.02

.57

.12

.77

Medications

<.01

.14

<.01

.22

<.01

.09

Comorbidity

.08

.40

.02

.50

.03

.65

BDI‐SF

<.01

.06

.02

.15

.01

.06

CKD stage

.84

.71

.68

.10

.95

.55

CKD duration

.84

.71

.88

.72

.97

.55

Adjusted R2

<.01 (−.04)
.03 (−.02)

.11

.02 (.23)

<.01 (−.04)

.16

.02 (.22)

<.01 (−.04)

.12

Abbreviations: Adjusted R2, adjusted R squared; BDI‐SF, Beck Depression Inventory Short Form; CKD stage, stage of chronic kidney disease; CKD
duration, duration of chronic kidney disease in months; Comorbidity, presence of comorbidity (no/yes); Education, higher education (no/yes); MA,
multiple regression including all independent variables; MaB, multiple regression analysis after stepwise backward elimination; Medications, number
of prescribed medications; beta, unstandardized coefficient; Uni, univariate analysis.
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F I G U R E 2 Mean HLQ scale scores
for patients in different clusters of HL.
HLQ, Health Literacy Questionnaire. Part
1: scales 1–5, Part 2: scales 6–9. HLQ
scores in Part 1 were denoted as follows:
1 = strongly disagree, 2 = disagree,
3 = agree and 4 = strongly agree. HLQ
scores in part 2 were denoted as follows:
1 = cannot do, 2 = usually difficult,
3 = sometimes difficult, 4 = usually easy
and 5 = always easy. *p‐Value < .01

Generally, patients in the low‐level HL group had low scores on

understand health information. Some examples of finding and eval‐

all HLQ scales. The low‐level group is characterized by low educa‐

uating health information include the ability to compare information

tion, the presence of comorbidities, a high medication burden and

from different sources and to be critical of new information given.

the presence of depressive symptoms. The patients in the low‐level

Highly educated individuals are more likely able to understand, in‐

HL group may not understand their health situation or the health

terpret and evaluate the information given than are individuals with

consequences of the choices they make. The motivation for active

a lower education. Our findings indicate that the current information

self‐management in patients with CKD is also most likely influenced

available to patients may be too complicated or not adapted to pa‐

by the patients’ understanding of the risks and benefits related to

tients with lower education levels, which underlines the importance

the different treatments, which may be difficult for these patients.

of individualized and facilitated information and follow‐up.

Ideally, healthcare providers should be able to identify patients with

Our study indicates that male patients with CKD are more con‐

HL challenges, but earlier research indicates that they often fail at

fident than females in their abilities to navigate the healthcare sys‐

identifying these patients (Bass, Wilson, Griffith, & Barnett, 2002;

tem, engage with healthcare providers and find and understand

Dickens, Lambert, Cromwell, & Piano, 2013; Goggins, Wallston,

health information. Other studies have also found gender differ‐

Mion, Cawthon, & Kripalani, 2016). Integrating HL training into the

ences in HL, but the differences are not consistent across the lit‐

education of healthcare professionals and screening a patient's HL

erature. A Slovakian HLQ study including 360 adults found that

are solutions suggested to increase the ability to identify vulner‐

females had fewer difficulties understanding health information

able patients with low HL (Bass et al., 2002; Dickens et al., 2013;

than males (Kolarcik et al., 2017), while an Australian study includ‐

Health Literacy: Report of the Council on Scientific Affairs, 1999).

ing 814 health consumers found that males had fewer difficulties

When healthcare providers recognize patients with low HL, alter‐

engaging with healthcare providers than females (Beauchamp et al.,

native methods for information dissemination, such as the teach‐

2015). However, in our CKD population, more males than females

back method, might be useful to ensure that crucial information is

had higher education, which may contribute to our findings that

understood (Ha Dinh, Bonner, Clark, Ramsbotham, & Hines, 2016).

males scored higher than women in four out of the nine HLQ scales.

In addition, measuring multidimensional HL in patients with comor‐

In contrast to other studies that have found associations between

bidities and a high medication burden may help healthcare provid‐

older age and lower HL (Jessup, Osborne, Beauchamp, Bourne, &

ers identify HL needs in an individual patient and respond to them.

Buchbinder, 2017; Sorensen et al., 2015), we found no such associa‐

From a long‐term perspective, creating HL‐responsive organizations

tion in our study. An explanation for the lack of association between

by integrating how to respond to different HL needs into the educa‐

age and HL may be that the age spread in our study sample was nar‐

tion of healthcare professionals might improve the HL for the indi‐

row, with most patients aged 60–80 years. The narrow age spread

vidual patient (Batterham, Hawkins, Collins, Buchbinder, & Osborne,

limits the possibility of identifying such associations. However, our

2016).

study population reflects the typical age spread for CKD and a larger

According to previous research, the level of education is a strong
predictor of HL (Friis, Lasgaard, Osborne, & Maindal, 2016; Van der

study population is probably necessary to identify any potential as‐
sociation between age and HL.

Heide et al., 2013; Maindal et al., 2016; Paasche‐Orlow & Wolf,

Patients living alone experienced less social support for health

2007; Sorensen et al., 2015). In our study, higher education was as‐

in our study, which is in accordance with findings in previous works

sociated with a better ability to find good health information and to

(Beauchamp et al., 2015; Sorensen et al., 2015). Living with someone
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may be favourable for discussing health issues and obtaining mental

needs to be explored. Healthcare providers should be aware of de‐

and physical support, resulting in better HL (Lee, Arozullah, & Cho,

pressive symptoms in patients with low HL because they can be

2004). Patients who live alone or need more social support can ben‐

more vulnerable about HL and the self‐management of CKD.

efit from referrals to relevant patient organizations because patient
organizations often arrange social gatherings that may create an
arena for receiving social support from peers. In addition, patient

5.1 | Limitations

organizations offer classes and conferences to educate patients on

Most patients were Caucasians with a Norwegian cultural back‐

disease‐specific topics as well as legal rights relevant to patients liv‐

ground. Perception of illness might vary by culture and might affect

ing with CKD, which may be useful for most patients regardless of

approaches to health care, and future research should therefore

social support.

aim to include patients with CKD of other ethnicities and with dif‐

To the best of our knowledge, this is the first HLQ study inves‐

ferent cultural backgrounds. Due to the modest participation from

tigating the association between HL and the number of prescribed

non‐Caucasians, the regression models were not corrected for race.

medications in patients with CKD. We found that a higher number

Furthermore, the cross‐sectional design of this study limits the pos‐

of prescribed medications were associated with a reduced ability to

sibility of identifying causation.

find and appraise health information, to navigate the healthcare sys‐
tem and to understand health information well enough to know what
to do. An explanation for the negative association between pill bur‐

6 | CO N C LU S I O N

den and lower HL may be that a heavy pill burden causes unpleasant
side effects and is a marker of comorbidity, which makes the health

This study provides extended knowledge about HL in patients with

situation more complicated. According to previous studies that use

CKD. The multidimensional perspective put us in a better position

less complex tools to evaluate HL, patients with low HL are more

to identify vulnerable patients and to develop target interventions

likely to misunderstand medical prescriptions and take drugs im‐

that may reduce health inequalities in this patient group. When de‐

properly than patients with high HL (Davis et al., 2006; Wolf, Davis,

signing and implementing HL interventions for patients with CKD,

Tilson, Bass, & Parker, 2006). A heavy pill burden may not in itself

extra focus should be placed on providing patients with strategies

lead to low HL, but it is likely that the pill burden is linked to comor‐

to access relevant health information and enabling them to critically

bidity. Patients with comorbidities must visit more specialists, which

appraise the information they access. Furthermore, special attention

demand more navigation in the healthcare system. Additionally, the

should be given to vulnerable patients characterized by a complex

level of medical instructions and information might be complicated,

health situation, presence of depressive symptoms, low education

which may explain why these patients find it difficult to understand

levels and low social support.

health information. The different specialties involved in patients
with comorbidities should aim to cooperate regarding the medical
treatment regimens so the patient does not need to be the messen‐
ger between the different departments.
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