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“l learned a lesson I'd never forget. The lesson was that, when you have

setbacks and failures, you can’t overreact to them.”

“At various points, in big ways and small, we get knocked down. If we stay down,

grit loses. If we get up, grit prevails.”

Angela Duckworth in Grit: The Power of Passion and Perseverance
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Abstract

Background: Chronic Kidney Disease (CKD) represents a high economic and social
burden, being prevention and early detection the main strategies to decrease its burden.
Thus, CKD knowledge is essential to persuade the population to adopt favourable health
behaviours. This study evaluated the CKD knowledge in a population of non-health

professionals in Portugal and explored its socioeconomics determinants.

Methods: A cross sectional survey was conducted at Portugal, online (n=1303) and by
telephone (n=384) using the CKD knowledge questionnaire, after its transcultural
adaptation. The final sample included 1209 persons. Finally, one-way ANOVA,
independent t-tests and a multivariate linear regression were performed to evaluate the

CKD knowledge score, and, to explore its socioeconomic determinants.

Results: The mean (SD) knowledge score was 14,30 (+ 3,36). Higher scores were found
among women, participants with secondary education level or higher, kidney disease
history, and with CKD familiar history (p<0,001). Individuals with secondary school,
graduated and post graduated had more 0,72 (p=0,02), 1,21 (p<0,001) and 0,71
(p=0,048) points on CKD knowledge than those with elementary school level. Also,
women, respondents with kidney disease history and CCKD familiar history had,
respectively, more 0,71(p=0,002), 1,42 (p<0,001) and 1,34 (p<0,001) CKD knowledge

score points.

Conclusion: CKD Knowledge in Portugal was relatively low; from a score of 24 points,
half of the sample had a knowledge score lower than 14 points. Improving CKD
knowledge of people with education level lower than secondary school may influence its

prevention and early detection, and consequently its global burden.

Keywords: Chronic Kidney disease, Cross-sectional study, Knowledge,

Determinants






Resumo

Introducéo: A Doenca Renal Crénica (DRC) representa uma elevada carga econdémica
e social, sendo a sua prevencao e detecdo precoce as principais estratégias para
diminuir essa carga. Assim, o conhecimento em DRC é essencial para persuadir a
populacdao a adotar comportamentos favoraveis a sua saude. Este estudo avaliou o
conhecimento em DRC numa populacédo de n&o profissionais de saude em Portugal e

explorou o0s seus determinantes socioeconémicos.

Métodos: Foi realizado um inquérito transversal em Portugal, online (n=1303) e por
telefone (n=384) utilizando o questionario de conhecimento em CKD, apés a sua
adaptacao transcultural. A amostra final incluiu 1209 pessoas. Por fim, foram realizados
testes one-way ANOVA, testes t independentes e uma regressao linear multivariada
para avaliar a pontuacdo de conhecimento em DRC e explorar 0s seus determinantes

socioecondmicos.

Resultados: A pontuacdo média (DP) de conhecimento em DRC foi de 14,30 (+ 3,36).
Pontuagbes mais elevadas foram encontradas em mulheres, participantes com ensino
secundario ou niveis mais elevados, com historia de doencga renal e com histdria familiar
de DRC (p<0,001). Individuos com ensino secundario, superior e pds-graduado tiveram
mais 0,72 (p=0,02), 1,21 (p<0,001) e 0,71 (p=0,048) pontos no conhecimento em DRC
do que aqueles com ensino basico. Além disso, mulheres, individuos com histéria de
doenca renal e individuos com histéria familiar de DRC tiveram, respetivamente, mais
0,71(p=0,002), 1,42 (p<0,001) e 1,34 (p<0,001) pontos de conhecimento em DRC.

Concluséo: O conhecimento em DRC em Portugal é relativamente baixo; de uma
pontuacdo de 24 pontos, metade da amostra teve uma pontuacdo de conhecimento
inferior a 14 pontos. Melhorar o conhecimento em DRC em pessoas com nivel de
escolaridade inferior ao ensino secundario pode influenciar sua prevencéo e detecao

precoce e, consequentemente, sua carga global.

Palavras-chave: Doenca renal cronica, Estudo transversal, Conhecimento,

Determinantes






Introduction

Chronic diseases are a major healthcare challenge for many countries, Chronic Kidney
Disease (CKD), in particular, defined as a reduced glomerular filtration rate, increased
urinary albumin excretion, or both, is an increasing public health issue (1). Additionally
the growing number of patients expected to progress to End Stage Renal Disease
(ESRD) and subsequently requiring dialysis or kidney transplant further exacerbates the

health-related issues faced (2,3).

CKD is a silent disease which results on late diagnosis and increased chances of
adverse effects (4), resulting on high number of ESRD patients who require more
expensive treatments (1-3,5-8). So, focusing on early detection, slowing disease
progression and disease prevention are essential to decrease CKD global burden (2—
4,9).

Since health behaviors impact kidney disease management ,CKD major risk factors are
influenced by lifestyle and environmental factors (10). Previously identified risk factors
and/ or predictors to CKD are: age (11-13), being male (14), area of residence (12),
marital status (11,15), occupation (12,16), recent renal function assessment (12), CKD
familiar history (15,17), personal history of kidney disease (15), non-white, diabetes,
obesity, hypertension, and/or cardiovascular disease (1,2,7,9), and low education level
(1,4-6,11,12,15,16,18,19) or income (1,11,16).

Itis a topic of major relevance, as CKD affects more than 10% of the general population
worldwide, more than 800 million individuals, it is has emerged as one of the leading
causes of mortality, exhibiting a notable increase in associated deaths over the last two
decades (20). Mortality rates ascended to 20% in kidney transplant recipients and to
21% in patients on dialysis (21). Also, 58% of hospitalized covid-19 patients reported
acute kidney injury (22), which in time progress to CKD, resulting in an increase of the
overall CKD burden (23).

According to the Portuguese Nephrology Association (24), in 2021 Portugal was the
country with the highest incidence of dialysis patients and the 8" country in the world
with the worst results of incidence, prevalence and progression to ESRD. Also, 60% of
diagnosed CKD patients are on haemodialysis and 35% have received a renal

transplant, costing ef 2-6% of the global health budget related to CKD treatment (25).

Besides the large economic burden on patients, the health care system and the society,
CKD is also responsible of premature morbidity and mortality and reduced quality of life
(3,8,9). CKD is associated with increased all-cause and cardiovascular mortality, kidney

disease progression, acute kidney injury, diabetes, cognitive decline, anemia, mineral



and bone disorders, and fractures (1,2,9). Effects at the psychosocial level are also
relevant as CKD has a high impact on the quality of life as patients with ESRD on dialysis
are dependent on a machine unless a transplant is done. Additionally, these patients
have a higher absenteeism due to symptoms and because of the need for hemodialysis,

which might also be disruptive for their families.

Increased knowledge and awareness on CKD and kidney disease have been shown on
previous studies to prevent CKD, to impact the effectiveness of CKD management and
consequently, to reduce significantly economic and public health burden. Knowledge of
CKD and its risk factors increase the perception of being at risk, which in turn increase
health seeking behavior (1,3,7,10,26) and information seeking (5), leading to better
outcomes (1,3,5,7,10,17,26—-33) such as, to prevent CKD, avoid/slow its progression and
reduce CKD associated mortality (5,7,17,26,34).

Previous data suggests, to reduce CKD global burden itis urgent to identify CKD patients
early; to develop awareness and educational programs heading general population,
providers and patients, both to prevent CKD and its associated diseases (13), and to
increase awareness of CKD, its risk factors and opportunities for screening (9), as
recommended by European Kidney Health Alliance (23).That said, strategies to reduce
burden and costs related to CKD need to be included in national programs for non-
communicable diseases as population-based preventive strategies appears to be the

most cost-effective and the best solution to CKD management (1,7,10,35).

As pointed out in the literature, one of the obstacles to the success of prevention
programs is the lack of knowledge/awareness about the disease by the public (15). A
better understanding of CKD’s burden at the global level is of utmost relevance, but to
do so, it is crucial to evaluate the actual CKD’s knowledge and to explore its

socioeconomics determinants.

According to literature regarding CKD knowledge, it is usually evaluated through
guestionnaires, such as: a validated self-report 73-item questionnaire comprising 4
sections, participants demography and medical history, knowledge about CKD,
awareness of CKD risk factors and, awareness of CKD complications (36); a validated
CKD awareness questionnaire with four dimensions, diet, exercise, laboratory
examinations, and medical resources (37); a validated 20-questions questionnaire (3);
the CKD knowledge questionnaire (15); a validated questionnaire to assess the
knowledge of the respondents on the general function of the kidneys, causes and
symptoms of chronic kidney disease, and management and treatment of kidney disease
(38); and others (7).



For the purpose of this survey, The CKD Knowledge Questionnaire was chosen as it is
a short and well formulated about population CKD general knowledge. This
guestionnaire comprises five dimensions, general aspects, kidney functions, kidney
analysis, risk factors, and signs and symptoms, and evaluates CKD knowledge score
(15). This questionnaire was developed, validated, and applied in Australia and a
transcultural adaptation was performed to apply it in Portugal (Additional file 1). Results
from the CKD knowledge questionnaire in Australia showed a significant association of
CKD knowledge with age (older), occupation, annual income, higher education level,
family history of kidney failure, personal history of hypertension, diabetes, heart disease
and stroke, and currently or previously living in a relationship (15). Association of CKD
knowledge with annual income was later excluded as those who refused to answer to

annual income had a significant lower CKD knowledge score.

The CKD knowledge questionnaire (15) allows the evaluation of the CKD knowledge
score as well as to explore its relation with other factors so, a cross sectional study was
performed to be the first step of a strategy to reduce CKD global burden by (i) evaluating
the knowledge of general population about CKD in Portugal; and (ii) by exploring the
influence of socioeconomics determinants on CKD knowledge in a population of non-
health professionals with CKD in Portugal. As far as we know this is the first research

regarding CKD knowledge in Portugal.

With the aim to reduce the global burden of CKD, this study is aligned with the
sustainable development through achieving a better health (39) by providing crucial
information to define prevention strategies and health programs aiming to achieve CKD

prevention, early detection and slower disease progression.

Health, is an outcome, a determinant and an enabler to sustainable development goal
(40) and the management of CKD is essential to a sustainable development due to its
high prevalence and increasing global burden, as it affects 1 in 10 people. CKD is a
cause of low quality of life, absenteeism, high morbidity, and a burden to the-economy,

healthcare system and society.

The Portuguese “2021-2030 National Health plan” (41) was based on “The 2030 Agenda
for sustainable development” (39), a comprehensive CKD strategy should have been
included: a national program for CKD’s early detection, to increase general public and
providers CKD knowledge and a better management of patients to slow CKD’s
progression. This study aims to add substantial evidence concerning CKD, in particular,
about CKD knowledge actual level and exploration of its socioeconomic determinants

which can be used as a baseline to the mentioned programs.



Providing an initial diagnosis of CKD knowledge and exploring its determinants this study
is the base to further interventions concerning CKD management which consequently
result in decreased burden to the healthcare and economic system and to the society.
Summarizing, due to its high burden, an effective CKD management has a substantial
impact on the healthcare management which makes this topic to relevant to this field of

study.

This study is included in a major study in collaboration with AstraZeneca regarding the
study of CKD knowledge in Portugal. Also, this thesis is going to be submitted to BMC

Public Health as an article.



Article

Assessing the knowledge about Kidney Chronic Disease in

Portugal: a population-based study

Ana Alves?, Joana Alves?, Fernando G. Avelar?, Beatriz Raposo !, Jodo Couceiro?,

Susana Henriques?®, Hugo Martinho®, Ana Rita Pedro?

INOVA National School of Public Health, Public Health Research Center, Universidade
NOVA de Lishoa, Lisboa, Portugal

2NOVA National School of Public Health, Public Health Research Centre,
Comprehensive Health Research Center, CHRC, NOVA University Lisbon, Lisbon,
Portugal

3Astrazeneca, Lisbon, Portugal

Background

Chronic Kidney Disease (CKD) is defined as “abnormalities of kidney structure or
function, present for >3 months, with implications for health” (41), being those measured
by estimated glomerular filtration rate (eGFR) < 60 mL/min/1.73 m2 or presence of
albuminuria higher than 30 mg/g for more than 3 months. Kidney Disease Improving
Global Outcomes (KDIGO) organization defined 5 stages of CKD dysfunction, according
to estimated glomerular filtration rate (¢eGFR) and albuminuria (41). CKD affects 10% of
the world population (20), and it is expected to increase in the next years. This has
severe consequences to the global burden of the disease, and threatens the
sustainability of the health systems (1-3,5-8). Additionally, the population with CKD and
End-Stage Renal Disease (ESRD) usually carry a substantial burden of other medical
conditions such as cardiovascular disease, diabetes, and stoke, which worsens the

disease burden/cost (1,2,9).

Recent data shows a prevalence of 20.9% (95% CI: 6.5-35.3%) of CKD among primary
care users in Portugal, with 0,1% prevalence of stage 5 CKD (13). At this advanced stage
the kidneys are at failure or close, being the dialysis or kidney transplantation are
presented as the only options available (42), resulting on a cost of at least 2 to 6% of the
budget to health care (25). Also, its prevalence is expected to increase until 2040 to the

5" main cause of years lost due to disease in Portugal (26,43).

Knowledge of CKD and of its risk factors improves risk perception, and, therefore,

improves self-management of the disease and increases the like hood of healthier



behaviour and of seeking for adequate and appropriate care resulting on better clinical

outcomes and increased quality of life (5,7,33,10,26-32).

Knowledge of CKD can be defined as the “ability to provide a correct definition for CKD
or correctly naming risk factors, symptoms, and diagnostic tests for CKD” (5). Also, CKD
knowledge contribute to CKD awareness as it includes both general knowledge of CKD,
its risk factors, causes, appropriate treatment and consequences, and knowledge of
individual risk and CKD status (5,17,34). Awareness of CKD status depends on
understanding individual risk, which depends on CKD general knowledge (5). That said,

the terms “awareness” and “knowledge” are used interchangeably throughout (5).

However, despite being recognized as an important public health issue, few studies are
available on this field with evidence showing that CKD knowledge and awareness among
patients and providers is usually low (1,7). This is quite worrisome since people with
more knowledge about CKD and its risk factors adopt healthier behaviours, and are more
likely to modify their lifestyle (1,3,7,10), which has the potential to prevent CKD or avoid
its complications. This fact is particularly relevant in high-risk individuals, like
hypertensive or people with type 2 diabetes in which the early stages of the disease are
silent with low symptomatology but with high risk of progression. (11) Some studies have
proven that improving patient knowledge is linked with higher rates of pre-dialysis
nephrologist care, peritoneal dialysis, pre-emptive transplant wait listing, transplantation
(44), increased time to commencement of renal replacement therapy (34) and better
clinical outcomes among people with CKD (5,17,34) as those with higher perceived risk
of CKD frequently seek for information, ask the doctor about CKD and get tested (5).
Also a better lifestyle and healthier behaviours, such as optimizing of nutrition, increasing
physical activity, quitting smoking or using timely and adequate medicines, has the

potential to slow disease progression and reduce CKD associated mortality (7,26).

Some determinants/ predictors of CKD knowledge have been identified, such as
education (5,28,30,31,33-35), age (11,12), sex (male) (14), area of residence (12),
marital status (11,15), annual household income (11,16), occupation (12,16), recent
renal function assessment (12), CKD familiar history (15,17) and self-reported history of
kidney disease (15). The studies mentioned show a significant higher CKD knowledge
with each of the stated conditions and/or higher levels of it. Regarding occupation,
opposite results were found, one study revelled higher CKD knowledge among
unemployed (16), while other showed higher CKD knowledge on healthcare

professionals and students versus unemployed (12)
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Thus, it is essential to understand the dimension of CKD knowledge and explore its
determinants, whether demographic, socioeconomic, healthcare and/or clinical (5).
Chronic Kidney Disease Knowledge Questionnaire is commonly used for evaluating
population CKD knowledge, and to explore associated factors (15). Given the limited
existing information on CKD knowledge, particularly in Portugal, this study aims to, (i) to
evaluate the knowledge of general population about CKD in Portugal; and (ii) explore the
influence of socioeconomics determinants on CKD knowledge in a population of non-

healthcare professionals.

Methods

Study design

A cross-sectional study was performed, using The Chronic Kidney Disease Knowledge
Questionnaire adapted for portuguese version, to evaluate the knowledge of general
population about CKD in Portugal and to determine the socioeconomic determinants of
CKD Knowledge in a population of non-healthcare professionals with CKD in Portugal.
The questionnaire was applied online and by telephone between the 25™ of January
2022 and 11™ February 2022. Respondents were invited to participate through existing
contacts and mailing lists, social networks, social media and through collaboration with

patient associations, municipalities, and groups of healthcare professionals.

Survey questionnaire

The Chronic Kidney Disease Knowledge Questionnaire was adapted from Gheewala et
al. (15) and a transcultural adaptation was done, as follows: (i) the questionnaire was
translated to Portuguese by two bilingual interpreters; (2) it was verified by the
researcher; (3) a final version was confronted with the original one; and, (4) a pre-test

was performed.

The questionnaire (additional file 1) is composed of 24 closed answers (true, false, do
not know), and was structured into 5 sections investigating the following: general
aspects, kidney function, kidney analysis, risk factors, signs and symptoms and CKD

consequences.

The outcome variable was CKD knowledge score (SCORE 24), a numeric continuous
variable, resulting from the correct answers (1 point each) to the questionnaire. It reflects
the awareness of CKD (15).

Additionally, it was included a section of sociodemographic and health characterization
with closed and open questions: age, gender, geographic location, marital status,

number of co-habitants, maximum education level, monthly wage, occupation, diseases,
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stroke, kidney disease history, CKD familiar history, access to health care, relation with

health personnel and number of visits to healthcare services.

This study focused on the socioeconomic factors age, gender, education, wage and
geographic location and, on relation with healthcare personnel, self-reported kidney
disease history and CKD familiar history as these last three could act as potential
confounders. All independent variables in study were coded as categorical variables.
The age was grouped in 3 categories: 18 to 39 years, 40 to 59 years, and more than 60
years old. The variable for net wage was grouped in five categories (less than 705€, 706-
1410€, 1411-2115€, 2116-2820€ and more than 2821€), to avoid a low number of cases

in some of the categories.

The study group

An initial sample of 1687 people was obtained after applying the questionnaire online
(n=1303) and through telephone interviews (n=384). As the respondents invited had a
high probability of being related to healthcare, being healthcare professional was defined
has an exclusion criteria, resulting on a final sample of 1209 individuals. Healthcare
professionals were excluded to reduce the potential bias introduced by the fact that they
would have more experience regarding CKD, which could overestimate the CKD
knowledge score results. However, a total of 478 excluded healthcare professionals

were used for the consistency analyses.

Data analysis

Cronbach’s alpha was used to measure the questionnaire’s reliability. The continuous
variable normality was tested using Shapiro-Wilk test. Finally, Mann-Whitney U tests
were performed to test for significant differences between laypeople ang health

professionals’ groups.

Firstly, a descriptive analysis was performed. Then, considering the variables
characteristics, a one-way ANOVA was performed to evaluate the association of CKD
knowledge score with age, education, wage, geographic location, and relation with
health personnel. Independent t-tests were performed to evaluate gender, kidney
disease history and CKD familiar history differences on CKD knowledge score. And Eta-

squared was also determined for all significant variables (p<0,05).

Additionally, a multivariate linear regression was performed for the variables that shown
statistically significant association (p<0,05) with CKD knowledge score in the bivariate

analysis.
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Results

CKD questionnaire consistency

The Cronbach’s alpha of 0,84 was obtained, indicating a good internal consistency. The
hypothesis of normality was rejected. Mann-Whitney U tests were performed showing
that there is a statistically significant difference between laypeople and healthcare

professionals’ /health students’ groups (p<0,05).

Descriptive analysis

Table 1 presents the characteristics of the sample. Approximately 75% of the
respondents were females, and almost 50% had ages between 40-59 years old. The
respondents were mainly from the north of Portugal (26,9%), central region (20,6%) and
Lisbon metropolitan area (39,9%). Regarding education level, 39,9% of the respondents
had finished graduate level, 29,9% had finished secondary school, 16,1% had the post-
graduate level, and 14,5% had the elementary school. Most of the respondents received
a wage between 706 and 2115 euros, while 32,5% received between 706 and 1410
euros, and 28% received between 1411 and 2115 euros. Regarding the reported relation
with healthcare system, 60,7% of the respondents referred having a good relation. More
than 80% of the respondents have CKD familiar history or self-reported kidney disease

history.

Table 1- Descriptive analysis of the study sample

Characteristics ICategories I N I n %
Age (Years) 18- 39 r 299 24,7
40 - 59 1209 573 47,4
60 + 337 27,9
Gender Male r 1203 312 25,9
Female 891 74,1
Georgraphic location North d 323 26,9
Central region 247 20,6
Lisbon Metropolitan area 1199 478 39,9
Alentejo 71 5,9
Algarve 38 3,2
Autonomous regions 42 3,5
Education Elementary school r 172 14,5
Secundary school 1189 355 29,9
Graduate 470 39,5
Post Gaduate 192 16,1
Wage (euros) -705 r 82 9,9
706 - 1410 270 32,5
1411 - 2115 832 233 28,0
2116 - 2820 115 13,8
2821 + 132 15,9
Relation with health personnel Really bad/ bad r 40 3,6
Intermediate 1122 225 20,1
Good 681 60,7
Excellent 176 15,7
CKD familiar history No r 1152 939 81,5
Yes 213 18,5
Kidney disease history No r 1159 985 85,0
Yes 174 15,0
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Figure 1 - Distribution of the chronic kidney
disease knowledge score of the study sample

The mean knowledge score of the
sample was 14,30 (standard
deviation, SD= 3,36), with values
ranging from 4 to 24 points (additional
file 1). Half of the sample had a
knowledge score of less than 14

points, as shown of Figure 1.

Results of the bivariate analysis
performed using one-way ANOVA
and independent t-tests, presented at

table 2 and table 3, as described

before, showed a significant association between education levels and CKD knowledge

score (p<0,001), an higher CKD knowledge score among women (p<0,001), and on

people with CKD familiar history or self-reported kidney disease history (p<0,001). Also,

Turkey test, used as a post hoc test, proved that there is no significant difference on

CKD knowledge scores between secondary school, superior school, and higher degrees

groups. However, either of those tree groups show a higher CKD knowledge score when
compared with the group till 3" cycle (p<0,001). Accordingly to Cohen (1988) (45), Eta

squared shows a medium effect of education on CKD knowledge, a smaller effect of

gender and a large effect of CKD familiar history and self-reported kidney disease history

on CKD knowledge, being CKD familiar history the major influencer.

No significant relation was found between CKD knowledge and age, geographic location,

wage, or according with the type of relation with health personnel.

Table 2-Results of the bivariate analysis using one-way ANOVA

Characteristics | Categories ) socre (meantDP)]  df(a) | F__ | pvalue | Eta-squared (b) | Comparison Post-hoc (c) |
Age (Years) 18- 39 14,19 + 3,555
40-59 14,32 £3,395 2, 1206 0,244 0,783 NA NA
60 + 14,38 + 3,109
Total 14,30 + 3,357
Georgraphic location North 14,38 + 3,284
Central region 14,35 + 3,313
Lisbon Metropolitan area 14,24 + 3,349
Alentejo 14,42 + 3,698 5,1193 0,161 0,977 NA NA
Algarve 14,08 + 2,954
Autonomous regions 14,07 + 3,96
Total 14,30 + 3,351
Education Elementary school 13,38 + 2,970
Secundary school 14,30 + 3,348
Graduate 14,63 + 3,447 3,1185 5,76 <0,001 0,014
Post Graduate 14,30 + 3,446
Total 14,30 + 3,372
Wage (euros) -705 14,27 + 3,403
706 - 1410 14,29 + 3,221
1411 - 2115 14,46 + 3,712 4,827 0,741 0,564 NA NA
2116 - 2820 14,42 + 3,482
2821 + 14,88 + 3,162
Total 14,45 + 3,408
Relation with health Really bad/ bad 14,35 + 3,309
personnel Intermediate 14,34 + 3,328
Good 14,25 + 3,328 3,1118 0,849 0,467 NA NA
Excellent 14,70 + 3,401
Total 14,35 + 3,338

(a) df values

(b) Cohen classifies Eta-squared velue of 0,001 as a small effect, 0,06 as a medium effect and 0,14 as a large effect

(c) Turkey post hoc comparison (p < 0,05)
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Table 3 - Results of the bivariate analysis using independent t-tests

Characteristics I Categories lSocre (mean+DP) ! t ! df I p-value I Eta-square (a) |

Gender Male* 13,69 + 3,439

Female 14,51 + 3,306

Total 14,30 + 3,359 -3,748 1201 <0,001 0,012
CKD familiar history No* 14,09 + 3,362

Yes 15,65 + 2,965

Total 14,38 + 3,346 -6,273 1150 <0,001 0,033
Kidney disease history No* 14,16 + 3,326

Yes 15,45 + 3,282

Total 14,36 + 3,350 -4,728 1157 <0,001 0,019

(a) Cohen classifies Eta-squared velue of 0,001 as a small effect, 0,06 as a medium effect and 0,14 as a large effect

Multivariate analysis

Table 4 presents the results for the multivariate linear regression. The respondents with
post graduate level had more 0,71 points in CKD knowledge score than those from
elementary school group (p=0,048). Yet, the biggest diference in the score comes from
the graduated group, followed by secundary school (more 1,12 points in CKD knowledge
score (p<0,001) and more 0,72 points (p<0,02), respectively). When comparing by sex,
women have more 0,71 points on CKD knowledge score than men (p=0,002).
Respondents with self-reported kidney disease history and CKD familiar history have

higher CKD knowledge score (p<0,001); more 1,42 points and 1,34 points, respectively.

Table 4 - multivariate linear regression for the CKD knowledge score

B Std. Error [95% Confidence Interval| P value (Sig.)
(Intercept) 12,656 0,2857 [12,096-13,216] 0
Gender Female 0,713 0,2271 [0,268-1,158] 0,002
Male (a)
Education Post graduate 0,71 0,3593 [0,006-1,414] 0,048
Graduate 1,121 0,303 [0,527-1,715] <,001
Secundary school 0,718 0,3097 [0,111-1.325] 0,02
Elementary school (a)
Kidney disease history Yes 1,415 0,2802 [0,866-1,964] <,001
No (a)
CKD familiar history Yes 1,342 0,2552 [0,842-1,842] <,001
No (a)

Legend: R2=0,08; (a) reference category

Discussion
Main findings

This study showed that CKD knowledge in Portugal was relatively low. In the CKD
knowledge score, measured in a scale of 0 to 24 points, half of the respondents scored
below 14. Also, the average score was 14,30 (+3,36) and the mean percentage of correct
answers was 59,60% (+ 13,99). Higher scores were found among women, participants

with secondary education level or higher, self-reported kidney disease history, and with
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CKD familiar history (p<0,001). The other variables tested, such as age, wage,
geographic location, and relation with healthcare personnel, had no significant relation
with CKD knowledge.

What is already known on the topic

A similar study was performed in Australia using, as well, a sample of general population,
with a bias of higher proportion of people with higher education levels, The
characteristics of the sample were quite different from ours, 51,2% of respondents were
female, and more than 40% had 50 or more years old. Regarding education, 36,6% had
a diploma, followed by 31,7% with a high degree or post graduate diploma, 18,9%
completed highest level of school and 12,8% did not complete highest level of school.
The survey was performed using The CKD knowledge questionnaire and values of CKD
knowledge score from 0 to 22 were obtained and a mean of 10,34 (+5,0), with 50% of
population with a CKD knowledge score of 11, values slightly lower than the ones
obtained in Portugal. In this study the bivariate analysis shows a significant association
between CKD knowledge scores and age, education, occupation, annual income, marital
status, personal history of hypertension, diabetes, heart disease and stroke and family
history of kidney failure, being annual income later excluded as those who refused to
answer and a significant lower CKD knowledge score. In the study performed in Portugal
no significant association was found with age and wage, and, as we aim to explore the
influence of socioeconomic determinants, the variables occupation, marital status and
personal history of hypertension, diabetes, heart disease and stroke will be analysed on
further studies. Also, in Australia, a multiple linear regression was performed to predict
CKD knowledge score based on age, education, occupation, marital status, personal
history of hypertension, diabetes, heart disease and stroke and family history of kidney
failure, showing that the variables included were responsible for 10% of CKD knowledge
score, a small value as the one obtained in our study using the variables sex, education,
kidney disease history and CKD familiar history suggesting the association of other

factors not identified.

The results from this study showed that respondents with highest schooling levels, either
secondary school, graduated or post graduated, had more points on CKD knowledge
than those with elementary school level (respectively 0,72 (p=0,02), 1,21 (p<0,001) and
0,71 (p=0,048)). Although with different methods or samples, previous studies confirm
that CKD knowledge has a significant relation with higher levels of education
(5,28,30,31,33-35), which can be explained by the fact that highly educated populations
are reportedly more knowledgeable about various medical and non-medical conditions

(12). One study states that it makes sense since the higher the level of education, the
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more knowledge a person will have, but it is stressed that it may not be seen in attitudes
and practice (16), while other says that people who had low educational levels had poor
knowledge about kidney diseases and poor attitudes toward disease prevention and
progression (19). All other mentioned studies justify this association with the fact that it
is consistent with literature. However, one study could not find a significant relation
between education and CKD awareness (14), but this study was conducted only with
people with CKD stage 1-4 and the method for evaluating awareness consisted only on
an yes or no question “ Have you ever been told you have weak or failing kidneys?,

which is quite different from want was done in the present study.

Regarding sex, women had more 0,71 points (p=0,002) in CKD knowledge score than
male. From the literature, only one study proved the opposite (14), however that study
was taken only on stage 3 CKD patients, used a different method and the sample had
an higher proportion of male. That said, the significant association with a specific gender
may be related to its proportion on the sample, as our sample has an higher proportion
of female, The majority of studies, including Gheewala et al(2018), did not found any
association between sex and CKD knowledge (6,15) having in common the fact that the
samples had similar proportion of male and female, reinforcing the theory that
proportions of gender may influence statistically significant association with CKD

Knowledge.

Respondents with self-reported kidney disease history and CKD familiar history had
higher CKD knowledge scores (more 1,42 points (p<0,001) and 1,34 points (p<0,001),
respectively). This association was previously found in other study (15). This shows the
importance of antecedents on the CKD knowledge score. The observation of the
relatives and their relationship with the disease might provide an explanation for this. As
they may be more familiar with the disease, they could have an increased ability to adopt
preventive behaviours, detect symptoms, and manage the disease themselves. The
disease burden in later stages and its impact in the family and in the individual with
advanced CKD, present a physical, psychological and social damaged that raise the

awareness for the disease and the wiliness to prevent in in the future (46).

Regarding age, no significant association was found, although other studies showed a
significant association of CKD Knowledge and age. Some studies showed that CKD
knowledge increases with age (12,15) explaining that maturity and more years of life
experience could be behind this association and that older patients may also be more
concerned about their health (12) and also we should consider that in higher ages groups

the probability of having CKD is higher (11). However, others show a negative
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association of CKD knowledge and age (6,11) but those were applied to CKD patients,

while studies with positive or no association were applied to general population.

All the other variables tested had no significant relation with CKD knowledge. This was
also observed in the study from Gheewala et al. (2018),the authors found no significant
association between CKD knowledge score and wage, geographic location, and relation

with health personnel.
Limitations of this study

This study has some limitations. The fact that all healthcare professionals were excluded
from our study may result in a bias. However, including them might result in a higher
bias since they were overrepresented in our sample. Also, this study showed that the
variables included in the model only explained 8% of CKD knowledge score, suggesting
that other factors not inclued may be associated such as marital status, occupation,
healthcare acess and personal history of hypertension, diabetes, heart disease and

stroke. Future studies might investigate the role of other factors.

The sampling was done by convenience regarding existing contacts and mailing lists,
social networks, social media and through collaboration with patient associations,
municipalities, and groups of healthcare professionals which may represents individuals
that are more interested in content related with healthcare are more likely to participate

in online channels.

Also, the fact that our sample had a high proportion living on Lisbon metropolitan area
(39,9%); only 14,5% respondents with elementary school level, being graduted level the
higher proportion with 39,5%, and more than 80% had CKD familiar history and kidney
disease history may result on a bias.

Another limitation may be the use of self-resported variables resulting on interpretation

errors and/or answer according to what is socially aceptable.

And, finally, this instrument was not yet validated in Portugal as its validation is still in

progress by this working group to be published later.

Despite these limitations, this is the first study to evaluate the knowledge of general
population about CKD in Portugal and one of the first studies to collect this information

for a chronic condition.
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Implications

According to previous studies, the most effective strategy for reducing the global burden
of CKD is prevention, early detection, improved self-management and decision making

skills (7,47), which could prevent CKD and slow its progression.

The literature highlights the role of education and knowledge in achieving these goals
(7,47), making it essential to take action to improve education and knowledge among
both patients and healthcare providers. However, the results from this study showed that
the CKD knowledge in Portugal is somewhat low. Thus, it is of higher priority to improve
public knowledge about CKD and address its risk factors (5,7,10,13).

Population-based prevention strategies are considered the most effective solutions for
reducing the burden and costs associated with CKD (1,10). These strategies might be
integrated into national programs for non-communicable diseases. In Portugal, the
Nephrology Portuguese Society expressed concern over CKD not being given enough
attention as a healthcare objective in the National Health Plan (2021-2030) (26), Given
that CKD affects one out of ten individuals and its incidence has been increasing, the
Society proposes to include it in the area of early identification, referral criteria for
nephrology consultations, nephroprotection interventions and prognostic-modifying
treatment in the National Health Plan (26).

Also, literature shows that places where management strategies were implemented the
incidence of ESRD has been reduced (1,10) and Portugal was the first country to develop
a management program of CKD in all country with a model of coordinated and integrated
care, as Portugal has one of the highest incidence rates and prevalence of stage 5 CKD
mostly in dialysis (43). It resulted in progressively costs control, diminished mortality and
hospitalization rate among haemodialysis patients, maintaining healthcare provision and

treatment quality and patient safety (43).

Itis also relevant to notice that any level above elementary school results on a significant
difference on CKD knowledge score, so strategies should be implemented to increase
education levels at least to secondary school levels, even though the highest difference
found was between graduated and elementary school levels, more 1,21 versus more

0,72 (secondary school) points CKD knowledge score.

The relevance of improving CKD knowledge was largely emphasized, but a more
extensive analysis in crucial to define effective measures to increase CKD knowledge
aiming to obtain better health outcomes, as Portugal is the European country with the

highest incidence of patients on dialysis (24).
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Considering the fact that CKD is a progressive disease with a long initial asymptomatic
evolution, is key to ensure the high risk population is fully aware of the disease and its
impact, since the opportunity window is several times lost due to late diagnosis. The
diagnose in early stages could present the biggest change in a patient long term

prognosis (48).

Summarising, higher education level, better communication, strategies included in
national programs and management strategies are some of the paths to reduce CKD

global burden.
Conclusions

The CKD knowledge questionnaire was adapted for Portugal and allowed to give a
general picture of CKD knowledge in Portugal. Results for CKD knowledge were low,
with less than 50% of correct answers on kidney function topic. This is particularly
important since, according to available data, CKD prevalence is high in Portugal, with
the country ranking 8th worst in the world and the worst in Europe in terms of CKD rates
(24). Improving CKD knowledge may influence its prevention and early detection, and
consequently its global burden. Thus, future studies should focus on the understanding

how to improve the CKD knowledge, through cost-effective interventions.
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Additional file 1
Laypersons percentage of correct response to individual items on the questionnaire
Correct response

Item

No

1*

3*

4%
5*

7*

9*

10*
11*
12

13*

14*
15
16*
17*
18
19*

20*
21

22*
23*
24*

Question

General aspects

A person can lead a normal life with one healthy
kidney.

Herbal supplements can be effective in treating
chronic kidney disease.

Certain medications can help to slow-down the
worsening of chronic kidney disease.

Kidney function

The kidneys make urine.

The kidneys clean blood.

The kidneys help to keep blood sugar level normal.
The kidneys help to maintain blood pressure.

The kidneys help to breakdown protein in the body.
The kidneys help to keep the bones healthy.

Kidney analysis

A blood test.

A urine test.

A faecal (poo) test.

Blood pressure monitoring.

Risk factors

Diabetes.
Being female.
High blood pressure.

Heart problems such as heart failure or heart attack.

Excess stress.
Obesity.

Signs and symptoms

Water retention. (Excess water in the body)
Fever.

Nausea/vomiting.

Loss of appetite.

Increased fatigue (tiredness).

Score 24

*True items.

Laypersons (n=1209)

n

1,91+0,62

1108

205

996

2,94+1,17

749
1082
367
762
214
377

2,85+0,89

970
1154
772
554

3,45+1,41

872
809
739
540
290
917

2,86 +1,21

1034
242
616
576
994
14,30 +
3,36

%
63,66 +
20,55

91,7%

17,0%

82,4%

48,95 +
19,49
62,0%
89,5%
30,4%
63,0%
17,7%
31,2%
71,34 +
22,37
80,2%
95,5%
63,9%
45,8%
57,44 +
23,47
72,1%
66,9%
61,1%
44,7%
24,0%
75,9%
57,27 +
24,17
85,5%
20,0%
51,0%
47,6%
82,2%
59,60 +
13,99
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