Li et al. BMC Public Health ~ (2024) 24:1448 BMC Public Health
https://doi.org/10.1186/512889-024-18945-5

Check for
updates

Knowledge, attitudes, and practices toward
cardiovascular complications among end-
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Abstract

Background This study aimed to investigate the knowledge, attitudes, and practices (KAP) toward cardiovascular
complications among end-stage renal disease patients undergoing maintenance hemodialysis.

Methods This web-based cross-sectional study was conducted at Guangdong Provincial People’s Hospital between
December 2022, and May 2023.

Results A total of 545 valid questionnaires were collected, with an average age of 57.72 + 13.47 years. The mean
knowledge, attitudes and practices scores were 8.17 + 2.9 (possible range: 0-24), 37.63 +3.80 (possible range: 10-50),
33.07 +£6.10 (possible range: 10-50) respectively. Multivariate logistic regression analysis showed that patients

from non-urban area had lower knowledge compared to those from urban area (odds ratio (OR)=0.411, 95% Cl:
0.262-0.644, P<0.001). Furthermore, higher levels of education were associated with better knowledge, as indicated
by OR for college and above (OR=4.858, 95% Cl: 2.483-9.504), high school/vocational school (OR=3.457,95% Cl:
1.930-6.192), junior high school (OR=3.300, 95% Cl: 1.945-5.598), with primary school and below as reference group
(all P<0.001). Besides, better knowledge (OR=1.220, 95% Cl: 1.132-1.316, P<0.001) and higher educational levels
were independently associated with positive attitudes. Specifically, individuals with a college degree and above
(OR=2.986,95% Cl: 1.411-6.321, P=0.004) and those with high school/vocational school education (OR=2.418,

95% Cl: 1.314-4.451, P=0.005) have more positive attitude, with primary school and below as reference group. Next,
better attitude (OR=1.174, 95% Cl: 1.107-1.246, P<0.001) and higher education were independently associated with
proactive practices. Those with college and above (OR=2.870, 95% Cl: 1.359-6.059, P=0.006), and those with high
school/vocational school education (OR=1.886, 95% Cl: 1.032-3.447, P=0.039) had more proactive practices, with
primary school and below as reference group.
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Conclusions End-stage renal disease patients undergoing maintenance hemodialysis demonstrated insufficient
knowledge, positive attitudes, and moderate practices regarding cardiovascular complications. Targeted interventions
should prioritize improving knowledge and attitudes, particularly among patients with lower educational levels and
income, to enhance the management of cardiovascular complications in end-stage renal disease.
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Background

End-stage renal disease is a widespread health problem
affecting millions of individuals worldwide. Approxi-
mately 4 million patients worldwide are currently
receiving kidney replacement therapy (KRT), with hemo-
dialysis being the most prevalent form, constituting
approximately 69% of all KRT and 89% of all dialysis pro-
cedures [1]. However, the rates of impaired quality of life,
morbidity, and mortality among hemodialysis patients
are alarmingly high [2]. Notably, cardiovascular compli-
cations emerge as a major concern. It was reported that
cardiovascular disease affects more than two-thirds of
individuals undergoing hemodialysis and stands as the
leading cause of morbidity, contributing to nearly 50%
of all mortalities in this population [1]. The high preva-
lence of cardiovascular disease among patients undergo-
ing hemodialysis is likely due to various factors, including
fluid and electrolyte imbalances, hemodynamic instabil-
ity, and the presence of uremic toxins during the dialy-
sis process [3—5]. These factors can exert significant
strain on the cardiovascular system, contributing to the
increased risk of cardiovascular complications in these
patients. Managing these risks requires a comprehensive
approach to optimize fluid balance, control comorbid
conditions, and closely monitor cardiovascular health
in hemodialysis patients [6]. The coexistence of end-
stage renal disease and cardiovascular disease creates
a complex clinical scenario, necessitating a comprehen-
sive understanding of the interplay between these two
conditions.

In the quest to improve the care and outcomes of
maintenance hemodialysis patients, investigating their
knowledge, attitudes, and practices (KAP) regarding car-
diovascular complications is of paramount importance.
The KAP framework provides valuable insights into how
patients perceive and manage their health conditions,
offering a comprehensive assessment of their awareness,
attitudes towards risk reduction, and adherence to rec-
ommended practices [7]. By exploring the KAP of main-
tenance hemodialysis patients, healthcare providers can
identify gaps in patient education and implement tar-
geted interventions to address modifiable risk factors and
enhance cardiovascular health.

Despite the wealth of research on cardiovascular
complications in patients with end-stage renal disease
undergoing hemodialysis, there is a critical gap in under-
standing how these patients perceive and manage their

cardiovascular health. A study conducted in Finland
revealed that there was a significant lack of knowledge
concerning dialysis management among patients under-
going pre-dialysis or home dialysis [8]. Previous stud-
ies have highlighted the significant improvement with
the knowledge-attitude-behavior education program for
Chinese adults undergoing maintenance hemodialysis
[9]. However, there remains a paucity of research focus-
ing specifically on the KAP of maintenance hemodialysis
patients regarding cardiovascular complications. There-
fore, the primary objective of this study is to explore the
KAP toward cardiovascular complications among end-
stage renal disease patients undergoing maintenance
hemodialysis.

Methods

Study design and patients

This cross-sectional study was conducted at the Blood
Purification Center of Guangdong Provincial People’s
Hospital between December 2022, and May 2023. The
study enrolled maintenance hemodialysis patients with
end-stage renal disease who met the following inclusion
criteria: (1) End-stage renal disease patients receiving
maintenance hemodialysis for three months or more; (2)
Age>18 years; and (3) Signed informed consent form.
Patients who were unable to independently complete the
survey were excluded from the study.

This study was approved by the Ethics Committee of
Guangdong Provincial People’s Hospital (KY-Q-2022-
435-01) and obtained informed consent from the study
subjects before completing the questionnaire.

Questionnaire and quality control

According to the Chinese Guidelines for the Manage-
ment of Chronic Kidney Disease during Peri-dialysis
Period [10], Chinese Guidelines for the Management of
Chronic Heart Failure in Dialysis Patients [11], and the
Clinical practice guidelines for renal anemia in China
[12], a self-administered questionnaire consisting of
four dimensions was developed and reviewed by three
experts, including two nephrology specialists and one
statistician, and incorporated for improvements. Similar
questions were eliminated, and adjustments were made
to clarify ambiguous statements. The final questionnaire
consists of four sections: (1) Demographic characteris-
tics include 8 items. (2) Knowledge dimension consists
of 12 questions. A score of 2 signifies a high level of
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understanding, 1 is assigned for recognition (heard of),
and 0 is allotted for incorrect or unclear answers. (3) Atti-
tude dimension includes 10 questions. A five-point Likert
scale was used, ranging from “very positive” (5 points) to
“very negative” (1 point). (4) Practice dimension involves
10 questions, with the same five-point Likert scale, rang-
ing from “always” (5 points) to “never” (1 point).

A small-scale pilot study involving 80 patients was con-
ducted. The internal consistency of the questionnaire was
evaluated good internal consistency with Cronbach’s a
was 0.865. For data collection, an online questionnaire
was developed using the Wen Juan Xing (WJX) platform
(http s://www.wjx.cn), and a quick response (QR) code
was generated for patients to access the questionnaire
through WeChat. To ensure data quality and complete-
ness, measures were taken to limit each IP address to a
single submission, and all fields were made mandatory.
Furthermore, the research team members meticulously
examined the questionnaires for completeness, internal
consistency, and reasonableness.

Statistical analysis

The statistical analysis software used was Stata 17.0 (Stata
Corporation, College Station, TX, USA). Quantitative
variables were described using meantstandard devia-
tion (SD), and between-group comparisons were con-
ducted using t-tests or analysis of variance (ANOVA).
Categorical variables were described using n (%) propor-
tions. Pearson correlation analysis was used to assess the
correlation between knowledge, attitude, and practice
scores. Logistic regression analysis was employed for uni-
variate and multivariate analyses of knowledge, attitudes
and practices, with a cut-off value of 70% based on the
score distribution [13]. In the multiple regression model,
variables with a univariate P-value<0.05 were included.
Two-sided P-value<0.05 was considered significantly
different.

Results

Demographic characteristic

A total of 622 questionnaires were received. Subse-
quently, 66 of these were excluded from the analysis due
to missing or abnormal values in the basic information,
and 11 more questionnaires were excluded due to missing
or abnormal KAP responses. As a result, the final analysis
included 545 valid questionnaires. Among the patients,
the average age was 57.721+13.47 years, and the average
dialysis duration was 5.00£5.18 years. Among them, 306
(56.15%) were male, and 334 (61.28%) resided in urban
areas. Moreover, 227 (41.65%) had an educational level
of primary school and below, while only 54 (9.91%) were
employed. Additionally, 287 (52.66%) reported a monthly
per capita income<2,000 CNY. Patients residing in
urban areas and possessing higher education levels were

Page 3 of 9

more likely to demonstrate markedly higher knowledge
(all P<0.001), attitude (all P<0.001), and practice (all
P<0.001) scores (Table 1).

The average knowledge, attitude and practice scores
were 8.171+2.9 (possible range: 0-24), 37.63+3.80 (pos-
sible range: 10-50), 33.07£6.10 (possible range: 10-50)
respectively (Table 1). The distribution of knowledge
indicated that patients did not attain a satisfactory level
of knowledge concerning cardiovascular complications.
The three knowledge items with the highest correctness
rates were as follows: “Anemia significantly increases
the risk of cardiovascular events and death in patients,
severely affecting quality of life and survival rate” with a
correctness rate of 81.10%; “Anemia promotes the pro-
gression of chronic kidney disease and is significantly
associated with heart failure in dialysis patients”, with a
correctness rate of 79.45%; and “Advanced age, smoking,
alcohol consumption, obesity, and diabetes are all risk
factors for cardiovascular events such as heart failure”,
with a correctness rate of 75.83%. However, the item
with the lowest correctness rate was “The blood pres-
sure control target for diabetic kidney disease patients
on dialysis is <140/90 mmHg”, with a correctness rate of
35.41%. The attitude distribution revealed that the major-
ity of patients displayed a predominantly positive atti-
tude towards cardiovascular complications, with “Agree”
being the most commonly chosen response. Specifically,
34.68% of patients strongly agreed with the statement 7
believe that preventing and treating the occurrence and
progression of cardiovascular events is beneficial for pro-
longing life and improving quality of life” Conversely, only
3.49% of patients strongly disagreed with the statement
“If suspected of heart failure, I think following the doc-
tor’s instructions for various tests is too cumbersome”. For
the practices, most patients reported “Quitting smoking”
(61.83%) and “Taking antihypertensive medication as pre-
scribed by the doctor” (58.9%) as their primary actions.
However, only 20.37% of patients chose “Always” in the
statement “Adjusting diet, sodium intake of 5-6 g per
day’, and a notable 22.39% indicated “Never” for the prac-
tice of “Quitting smoking”” (Table 2).

Pearson correlation analysis showed that knowl-
edge was positively associated with attitude (r=0.414,
P<0.001) and practice (r=0.213, P<0.001). Moreover,
the analysis revealed that attitudes was positively associ-
ated with practice (r=0.399, P<0.001) (Table 3).

Multivariate logistic regression analysis showed that
patients from non-urban area had lower knowledge com-
pared to those from urban area (odds ratio (OR)=0.411,
95% CI: 0.262—0.644, P<0.001). Furthermore, higher lev-
els of education were associated with better knowledge,
as indicated by OR for college and above (OR=4.858,
95% CI: 2.483-9.504), high school/vocational school
(OR=3.457, 95% CIL: 1.930-6.192), junior high school
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Table 1 Baseline characteristics and KAP scores
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Variables N (%) Knowledge Score Attitude Score Practice Score
Mean = SD P Mean = SD P Mean = SD P
Total Score 545 8.17£2.90 37.63+3.80 33.07+6.10
Gender 0.128 0.886 0.362
Male 306(56.15) 8.34+2.81 37.65+3.76 32.86+6.09
Female 239(43.85) 7.96+3.01 37.61+0.3.86 33.34+6.11
Age 57.72+1347
Residence <0.001 <0.001 <0.001
Urban 334(61.28) 8.78+£2.92 38.39+3.96 33.97+6.00
Non-urban 211(38.72) 7.214£2.60 36.44+3.19 31.65+6.00
Education <0.001 <0.001 <0.001
Primary school and below 227(41.65) 7.03+2.70 36.10+3.04 31.37+5.79
Junior high school 128(23.49) 8.61+3.03 37.84+3.93 33224647
High school/vocational school 109(20.00) 9.16+2.70 38.994+3.58 34.60+5.46
College and above 81(14.86) 9.36+2.36 39.78+4.02 35.57+5.82
Employment 0.020 <0.001 <0.001
Employed 54(9.91) 8.41+2.68 38.93+4.05 33.74+6.28
Unemployed 162(29.72) 7.81+£2.53 37.06+3.79 32.01+6.61
Retired 157(28.81) 8.73£3.03 38.61+3.95 35.00+6.07
Other 172(31.56) 7944312 36.87+3.28 32.10£5.08
Monthly Per Capita Income, CNY 0.002 <0.001 0.003
<2000 287(52.66) 7.83+2.89 36.91+3.32 32.24+5.69
2000-5000 166(30.46) 8.29+2.96 37.98+4.27 33.86+6.53
>5000 92(16.88) 9.03+2.66 39.26+3.76 34.26+6.21
Dialysis Duration/years 5.00+5.18 - -
Underlying Diseases (Multiple Choice)
Diabetes 183(33.58) - -
Hypertension 460(84.40) - -
Chronic nephritis 118(21.65) - -
Other 35(6.42) - -
Health Insurance (Multiple Choice)
Urban Employee Basic Medical Insurance  219(40.18) - -
New Rural Cooperative Medical Insurance ~ 71(13.03) - -
Urban Resident Basic Medical Insurance 244(44.77) - -
Retired Cadre Medical Insurance 6(1.10) - -
Commercial Insurance 3(0.55) - -
No Insurance 6(1.10) - -

(OR=3.300, 95% CI: 1.945-5.598), with primary school
and below as reference group (all P<0.001). Besides,
better knowledge (OR=1.220, 95% CI: 1.132-1.316,
P<0.001) and higher educational levels were indepen-
dently associated with positive attitudes. Specifically,
individuals with a college degree and above (OR=2.986,
95% CI: 1.411-6.321, P=0.004) and those with high
school/vocational school education (OR=2.418, 95%
CI: 1.314-4.451, P=0.005) have more positive attitude,
with primary school and below as reference group.
Next, better attitude (OR=1.174, 95% CI: 1.107-1.246,
P<0.001) and higher education were independently
associated with proactive practices. Those with college
and above (OR=2.870, 95% CI: 1.359-6.059, P=0.006),
and those with high school/vocational school education
(OR=1.886, 95% CI: 1.032—3.447, P=0.039) had more

proactive practices, with primary school and below as
reference group (Table 4).

Discussion

The study revealed that end-stage renal disease patients
undergoing maintenance hemodialysis demonstrated
inadequate knowledge, positive attitudes, and moderate
practices toward cardiovascular complications. These
findings underscore the importance of improving atti-
tudes and providing educational support to encourage
more proactive practices in managing cardiovascular
risks among this patient group. Targeted interventions
should prioritize enhancing knowledge and attitudes,
particularly among patients with lower education levels
and lower income, to enhance the management of car-
diovascular complications in this population.



Page 5 of 9

(2024) 24:1448

Li et al. BMC Public Health

(£9€)0C L9 (sg9)le AmvN@R | (06'85)LzE (d) 10300p 3y Aq paquidsaid se uonedipaw aaisusyiadAynue bunjel oL

oLrn9 #6709 ©ge)ls (@L8e)ll (68°2¥)19¢C (d) s103ed1pUl JURA3J3I Bulio)uow ‘dn-moj|oy Jeinbay *6

(S¥'61)901 (6001)S (519l v © _.mmvwi Ol ro8rl (d) 119m 1ebns poojq buibeueyy ‘g

(coOL (9€6)1S (€980)951  (6¥'ev)LEC (1591)06 (d) 331p 9Y3 03 SPOO} Yd1I-12qy BuIppy £

(s910)81L1 (96G1)L (v _NK Ll (orroeel (1S'91)06 (d) @s1219xa Je|nbay 9

699) 1€ (0590 (ccvoesl  (coewece (/STOETL (d) %% > suolssas sishjelp usamiaq uieb 3ybiam ‘A31saqo 10 sso| JybB1am aAIssaIXa Buiploae qybiam Buijjosuod °g

(0£91)L6 (Sv (ero)se  (19£1)96 (0£°95)60¢ (d) uondwnsuod joyodje buwiT ¥

(6€ca)eel (oc€)8 (or¥)ve (L08)Y (€819)L¢€€ (d) Bupjows bumnde

(6£0EL 8zl (eg8LlOL  (sT/8)e0T  (9€ 88_ (d) 10320p 2Y3 Aq pasiape se axejul 1a3em b n°z

(S£D)sL (89%1)08 FTo0)erL  (96'5€)961 (g0l (d) Aep 19d 6 9-g jo aejuUl WNIpOs 431p Bunsnlpy °L

AN  Kjjeuoisenp sawiPwos uayo m>m>>_< addeld

(d) "uejd Adesayy yuswadejdas

8T 1)L (8€11)79 (£85OLYL  (L£/¥)09C L€1)sL [euas snonuuod e Jdope pue DIAPE [edIPSW MO]|04 0} Bul|jim we | ‘sisk[eIpoway Jus)wIdIuI 33eI3|0) Jouued | §| ‘0L

(SS0)€ (L€0)C (orvoeel  (9¥05)sLc  (CTvoeel (d) ‘3ueysodw K134 si spidi poojq pue Jebns poojq buibeuew yeyy sasijsq | °6

(d) “A4essadau uaym

(L€0)C (8T 1)L (9¢6)1S  (££09)67E (2980951 syuawajddns uoui bunjel se Yyons sainseaw dAI3I94103 e} pue elwdUe Jnoge JuejibIA 3q pjnoys am ey} aA3l[aq | '8

(8L0)L (eg'1)ol @€L)79 (or¥o)lse  (0TTalel (d) ‘Pa11043u0d 29 pinoys uieb Jybram dnkjelpiaiul Jeyy saaijsq | £

(d) "‘paquidsaid se uayey

(81°0)1 (L€0)C #56)7S (0009)/78 (L16'60)€91 9q p|noys suolesdipaw daisudlddAynue pue patoyuow A|9sopd aq pjnoys sabueyd ainssaid poojq 1eyy ans1aq | ‘9

(6v'c)61 (rS60)191 (ss00)zLl  (68°£€)/0C (Fi78)91 (N) "2WwosIaquind 003 sI 5159} SNOLIBA 10§ SUOIIINIISUL S,40)20p 3] BUIMO||0) MUY | ‘Danjie) 1ieay Jo pardadsns J| °G

‘Lo (0Tl (€€9l)e8  (£189)/LE  (Cl€D)oTl (d) "2an|1ey 11e3Y 03 paje|di subis pue swordwAs jo bunioyuow ay3 usyybuans piNoys | YUyl | v

(d) "o411 Jo Anjenb Buirosdwi pue aj1) buibuol

(€07 (¢60)S (6£9)/€ (88°95)0LE  (8915)68L  -04d 10§ [eIDYDUA( SI SJUDAD JR|NDSBAOIPIED JO Uoissaiboid pue aduasindd0 ay) buneas) pue Hunuaaaid jeyl ansijaq | €

(eL0)¥ (S£0)sL (9rg)s (51°99)90€  (L1TE)SLL ‘sisk|elpoway pue aseas|p [euas abeis-pud 03 pajejas suonzedl|dwod Jejndseaoipied Jnoge 210w uied| 0} bu we _r.“_Nv

(c60)S w8zL)oL eL06yL  (6ThvET (96'51)/8 (N) "suonzesijdwod JejndseaoipJed JO 33Ua1iNdd0 3y} JNOge SNoIXue 334 | L
2albesig 2316y

A|buons 2aibesiq |eaynan EEYY] A|buonys apmmy

(S0°'51)607 6 g > aq p|noys ayejul jjes Kjiep ‘uieb ybiam dnkjeipiajul |043u0d 0] 7L

(PE€/¥)8ST (9s]ed) a.njie) 11edYy JO HSII Y] 9SBIIDUI J0U Op SIH|eWIOUeR dUOq pue [RIBUI L1

@wmbm@w ‘syudned sisAjelp ul ainjiej 1eay Yyum pajerdosse Ajpuedyiubis s pue aseasip Asupiy d1uo4yd jo uoissaiboid ay3 sajowoud eljwauy oL

(£8'5/)8C 24njie) }1E3Y SE YdNS SJUDAS JB|NDSRAOIPAED J10J S10)08) ) SH || dJe slaqelp pue ‘A}isaqo ‘uoidwnsuod joyodje ‘bunjows ‘abe pasueApy ‘6

A:\m@mm_ (9s]ed) ‘BHww 06/0% L > 1 sisAjelp uo sjuaiied aseasip Asupy d119qelp 10j 19b64e) j04,3u0d dinssaid poojq 9yl ‘g

oLL8)zry *3)ed [eAIAINS pue 31| Jo ANjenb Bundaye A|91aAss ‘sjualied Ul Yieap pue SJUSAS JBJNDSBAOIPIED JO YSI 9Y) saseasdul Ajpuedylubis ejwauy /

(2£'59)95¢ (9s]e4) "pPapPa3U SI UOIJUSAIDIUI OU pUE JUBIdYYNS SI Bulioyuow Jejnbai os ‘syuaijed sisAjeipoway ui uored1jdwod Uowwod }SowW 3y} si uoisudarddAH *9

Amw.ob@mm ‘sisoubo.d Jo uoneiol213p 19Yy1inj 0} Huipea| “aylo Yyoea sjowoid pue aduanyul Ajjeninw uslyo aseasip [euas abeis-pus pue ainjiey 1esH °g

(0¥ ¥9)1S (9S]e4) "SIUDAS JB|NdSEAOIP.IRD JO XS Y} 123jje Jou op uoisuaadAy pue sayaqelq v

Amo.wgim ‘uonduny ASUpn] Buluasiom Yim saseasdul ainjie) 3eay Jo 3dUSpIdUL Y} pue ‘aseasip Asupny d1uoayd yum syuaned ui ybiy si ainjiey Jeay jo aduajesasd ayj '€

(£96L)7E ‘uoljualai pIny pue ‘anbiiey ‘buiyiealq Ayndyjip aJe ainjiej 1eay JO SUOIILISHUBW UleW dY] T

(95 _bomm *yeap jo asned Huipes| ay3y Ajpuaind si pue syuaned sisAjelp ul ybiy si (2319 ‘erwyifyaie ‘ainjie) 34eay) sJUSA JB|NDSLAOIPAED JO DUSPIdUI Y] L

f>eindoy abpajmouy|

(9%) U ‘sway

sad30eId pue ‘sapniiie ‘abpajmouy g ajqeL



Li et al. BMC Public Health (2024) 24:1448

Table 3 Pearson correlation analysis

Knowledge Attitude Practice
Knowledge 1
Attitude 0414 (P<0.001) 1
Practice 0.213 (P<0.001) 0.399 (P<0.001) 1

The findings from our study indicated that the aver-
age scores for KAP were generally below optimal levels,
suggesting a widespread lack of adequate knowledge and
appropriate practices concerning cardiovascular compli-
cations in patients with chronic kidney disease (CKD).
Although the KAP of cardiovascular complications in
patients with CKD or on hemodialysis was not estab-
lished, it was reported that poor knowledge about CKD
among the public and patients with CKD was widely
reported in Iran [14], Hong Kong [15], and Northern
Tanzania [16]. For example, a study conducted in Nige-
ria revealed that 65% of the patients with CKD exhib-
ited poor knowledge about their condition [17]. Notably,
research has demonstrated that patients’ knowledge
is closely linked to improved self-management behav-
jors in patients on hemodialysis [18]. This study further
showed a positive correlation between knowledge and
practice scores, emphasizing the importance of enhanc-
ing the knowledge of patients on hemodialysis, particu-
larly regarding cardiovascular complications. It is crucial
to address this knowledge gap, as most therapies aimed
at preventing kidney disease progression and reducing
associated complications heavily rely on patients’ ability
to effectively self-manage their condition.

Socioeconomic factors, such as residing in urban
areas, higher education levels, and greater monthly per
capita income, were associated with higher KAP scores.
These findings suggest a socioeconomic disparity in
cardiovascular health awareness and practices among
maintenance hemodialysis patients. A study in United
Kingdom reported that low socioeconomic status is
related to severity of CKD [19]. Similarly, a study among
US adults also showed that lower socioeconomic status
including limited education or lower income is associ-
ated with greater risk of disability from CKD [20]. More-
over, a study of 2,171 patients with peritoneal dialysis in
China showed that low personal income independently
predicted the highest risks for all-cause or cardiovas-
cular death compared with medium and high income
[21]. Furthermore, the multivariate logistic regression
analysis in this study identified higher attitude scores
and higher education levels as independent predictors
of more proactive practices. This finding highlights the
significance of education in empowering individuals to
engage in self-management behaviors to prevent the
cardiovascular complications in their condition. Con-
sistently, it was reported that the tertiary educational
level was the only significant independent predictor of
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higher CKD knowledge (OR=2.62 95%CI: 1.20-5.72,
P=0.02) [17]. It is likely due to the fact that individuals
with more resources and access to educational opportu-
nities are better equipped to the knowledge of measures
and engage more effectively in preventing cardiovascu-
lar complications. Therefore, healthcare systems should
focus on implementing targeted interventions that
address the specific needs of patients from lower socio-
economic backgrounds.

In the context of preventing cardiovascular compli-
cations on maintenance hemodialysis, lifestyle modifi-
cations play a pivotal role, encompassing actions such
as restricting dietary salt and water intake, engaging
in regular exercise, and discontinuing smoking [22].
However, the current study reveals that patients with
end-stage renal disease undergoing hemodialysis dem-
onstrated only moderate adherence to practices aimed
at mitigating cardiovascular complications. Specifically,
a relatively modest portion of patients (20.37%) reported
consistently adjusting their dietary habits to maintain
a recommended sodium intake. Moreover, the cardio-
vascular care provided to hemodialysis patients should
not only address their dietary salt but also ensure the
promotion of good nutrition for those in the end-stage
renal disease category. This dual focus is vital as cardio-
vascular complications may be interconnected with the
malnutrition-inflammation-atherosclerosis ~ syndrome
in chronic kidney disease [23]. Nevertheless, a notable
subset (22.39%) still expressed resistance to the practice
of quitting smoking. It was widely established that smok-
ing is associated with a markedly increased risk of heart
disease in dialysis patients [24, 25]. Indeed, the findings
of this study underscore the critical significance of life-
style interventions for patients undergoing dialysis to
effectively prevent cardiovascular complications. Besides
education to the patients, it was also important for the
doctors to maintaining good health practice upon them-
selves, and share experience to patients.

It is noteworthy that most participants in this study,
who were undergoing maintenance hemodialysis for
end-stage renal disease, were predominantly elderly, with
lower educational attainment and reduced household
income. This demographic profile correlated with dem-
onstrated insufficient knowledge, positive attitudes, and
moderate practices concerning cardiovascular compli-
cations. Given these findings, it is imperative to provide
practical and easily understandable guidelines tailored
to their unique circumstances. This could encompass
straightforward dietary recommendations, simple exer-
cise routines, and stress management techniques adapted
to the lifestyle and resources of this population. Addi-
tionally, the establishment of community-based sup-
port groups is recommended. These groups can offer a
platform for participants to share experiences, discuss
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Table 4 Univariate and multivariate logistic regression analysis
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Variables Univariate logistic regression Multivariate logistic regression
OR (95%Cl) P OR (95%(Cl) P
Knowledge Gender
Male ref
Female 0.884(0.621-1.257) 0492
Age 0.995(0.983-1.008) 0493
Residence
Urban Ref ref
Non-urban 0.272(0.182-0.407) <0.001 0411(0.262-0.644) <0.001
Education Level
Primary school and below ref Ref
Junior high school 3.759(2.314-6.107) <0.001 3.300(1.945-5.598) <0.001
High school/vocational school 4.139(2.496-6.862) <0.001 3.457(1.930-6.192) <0.001
College and above 6.271(3.597-10.934) <0.001 4.858(2.483-9.504) <0.001
Employment Status
Employed ref
Unemployed 0.634(0.330-1.217) 0.170
Retired 1.516(0.803-2.860) 0.199
Other 0.911(0.483-1.719) 0.773
Monthly Per Capita Income, yuan
<2000 0.723(0.484-1.080) 0.113 1.547(0.956-2.503) 0.075
2000-5000 ref ref
>5000 1.708(1.020-2.858) 0.042 1.250(0.715-2.185) 0433
Dialysis Duration, years 1.042(1.007-1.079) 0.019 1.022(0.986-1.058) 0.240
Attitude Knowledge 1.289(1.203-1.381) <0.001 1.220(1.132-1.316) <0.001
Gender
Male ref
Female 0.936(0.666-1.315) 0.704
Age 0.983(0.971-0.996) 0.009 0.988(0.972-1.005) 0.182
Residence
Urban ref ref
Non-urban 0.416(0.290-0.595) <0.001 0.933(0.593-1.469) 0.765
Education Level
Primary school and below ref ref
Junior high school 2.760(1.749-4.355) <0.001 1.662(0.982-2.811) 0.058
High school/vocational school 4.723(2.899-7.694) <0.001 2418(1.314-4451) 0.005
College and above 7.636(4.308-13.536) <0.001 2.986(1.411-6.321) 0.004
Employment Status
Employed ref ref
Unemployed 0.358(0.187-0.689) 0.002 0.896(0.402-1.999) 0.789
Retired 0.586(0.304-1.128) 0.110 0.824(0.368-1.845) 0.638
Other 0.205(0.106-0.396) <0.001 0.545(0.238-1.245) 0.150
Monthly Per Capita Income, yuan
<2000 0.551(0.374-0.813) 0.003 0.902(0.539-1.508) 0.693
2000-5000 ref ref
>5000 2.286(1.334-3.916) 0.003 1.678(0.926-3.043) <0.088
Dialysis Duration, years 1.019(0.986-1.054) 0.252
Practice Knowledge 1.148(1.079-1.222) <0.001 1.026(0.954-1.104) 0.946
Attitude 1.222(1.159-1.289) <0.001 1.174(1.107-1.246) <0.001
Gender
Male ref
Female 1.038(0.739-1.458) 0.829
Age 1.004(0.992-1.017) 0.497

Residence
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Table 4 (continued)
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Variables Univariate logistic regression Multivariate logistic regression
OR (95%Cl) P OR (95%Cl) P

Urban ref ref

Non-urban 0.584(0.441-0.831) 0.003 1.327(0.846-2.080) 0218
Education Level

Primary school and below ref ref

Junior high school 2.243(1.432-3.514) <0.001 1.586(0.950-2.648) 0.078

High school/vocational school 3.396(2.110-5.468) <0.001 1.886(1.032-3.447) 0.039

College and above 5.052(2.924-8.727) <0.001 2.870(1.359-6.059) 0.006
Employment Status

Employed ref ref

Unemployed 0.497(0.266-0.928) 0.028 0.864(0.399-1.871) 0711

Retired 1.137(0.607-2.128) 0.689 1.450(0.719-2.925) 0.299

Other 0.368(0.197-0.688) 0.002 0.714(0.324-1.5730 0404
Monthly Per Capita Income, yuan

<2000 0.495(0.335-0.729) <0.001 0.940(0.568-1.557) 0.811

2000-5000 ref ref

>5000 1.098(0.657-1.834) 0.722 0.715(0.399-1.283) 0.261
Dialysis Duration, years 1.012(0.980-1.046) 0474

challenges, and celebrate successes related to their health.
Such forums serve as a valuable source of encourage-
ment, fostering a sense of community and collective well-
being among individuals facing similar health journeys.

The present study has several limitations. One limita-
tion of this study was its cross-sectional design, which
precludes the establishment of causal relationships
between KAP scores and other factors. Longitudinal
studies with interventions targeted at improving knowl-
edge and attitudes are needed to further validate our
findings and assess their impact on patients’ practices
and cardiovascular outcomes over time. Certain ques-
tions may be deemed advanced for CKD patients, this is
particularly evident due to the evolving nature of clini-
cal practice guidelines and the ongoing debates among
elite clinicians on topics such as blood pressure con-
trol targets and the role of anemia in CKD progression.
However, it is crucial to acknowledge that participants’
responses to these questions may be influenced by their
attentiveness to health education provided by medical
personnel. Therefore, these questions can still be consid-
ered a valuable gauge of patients’ engagement with health
education, providing insights into their understanding.
Moreover, some terms (e.g., arrhythmias, heart failure,
fatigue, etc.) used in the knowledge and attitude-related
items could be considered technical for some patients.
To ensure a clear understanding of the terms used in
the questionnaire, oral explanations were provided to
participants.

Conclusion

In conclusion, end-stage renal disease patients undergo-
ing maintenance hemodialysis demonstrated inadequate
knowledge, positive attitudes, and moderate practices
related to cardiovascular complications. To enhance the
management of cardiovascular complications in this
patient group, it is crucial to implement targeted inter-
ventions aimed at improving knowledge and attitudes,
particularly among those with lower education levels
and lower income. By addressing these factors, better
outcomes in the management of cardiovascular compli-
cations may be achieved among individuals undergoing
hemodialysis for end-stage renal disease.

Abbreviations

KRT Kidney replacement therapy

KAP Knowledge, attitudes, and practices
WIX Wen Juan Xing

QR Quick response

SD Standard deviation

ANOVA  Analysis of variance

CKD Chronic kidney disease
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