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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Background: End-Stage Renal Disease (ESRD) is a
significant health concern globally, with hemodialysis (HD)
being the primary treatment modality for patients with this
condition. Adherence to HD sessions is crucial for optimal
patient outcomes, yet non-adherence remains a common issue.
This study aimed to evaluate the factors influencing adherence
to HD sessions among ESRD patients in Qassim region.

Methods: A cross-sectional descriptive study was conducted
involving 172 ESRD patients receiving in-center HD in Qassim
region. Data were collected using a structured questionnaire that
assessed demographic characteristics, adherence behaviors, and
factors influencing adherence to HD treatment. Non-adherence
was defined as missing one or more HD sessions per month or
shortened one or more sessions by more than 10 min per month.

Results: The study found that 22(12.79%) of patients missed
one or more HD sessions in the past three months, with the
primary reasons being family or personal issues, health-related
problems, and transportation difficulties. The majority of the
patients (97.7%) acknowledged the importance of adhering
to HD sessions. Factors significantly associated with non-
adherence included patients’ perception of the importance of
HD sessions and experiences of post-dialysis fatigue. Lack of
social support and post-dialysis hypotension were observed but
not statistically significant.

Conclusion: Non-adherence to HD sessions in Qassim region
is influenced by a combination of personal, social, and health-
related factors. Addressing these factors through targeted
interventions could improve adherence rates and, consequently,
patient outcomes. Future research should focus on developing
and testing such interventions.

Key words. Adherence, end-stage renal disease, hemodialysis,
Qassim region, Saudi Arabia.

Introduction.

Chronic kidney disease (CKD) is a progressive illness that is
characterized by structural or functional abnormalities of the
kidneys, and it occurs in stages, ranging from stage 1 (mild) to
stage 5, in which case it becomes end-stage renal disease (ESRD)
[1]. When ESRD occurs, there is complete and irreversible loss
of kidney function, at which stage dialysis or kidney transplant
surgery are required [2]. According to Salah et al., between
9.1% and 13.4% of the global population today lives with CKD,
with the prevalence being expected to increase, mainly due to
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increased prevalence of risk factors such as obesity and diabetes
[2]. Given that these risk factors are highly common among
the Saudi population, ESRD is a major health concern in Saudi
Arabia.

The progression of kidney disease to ESRD can rapidly
become fatal, with patients requiring renal replacement therapy
(RPT), which can be in the form of hemodialysis, peritoneal
dialysis (PD), or renal transplantation [3]. Although renal
transplantation is considered the most effective treatment,
hemodialysis is more common as it is more accessible and
there is a shortage of kidneys for transplantation [4]. Moreover,
a significant proportion of renal transplant surgeries are
unsuccessful, necessitating continued hemodialysis treatment
[5]- Hemodialysis, which is life-sustaining and critical to ESRD
patients, involves the removal of waste products and excess
fluid from the blood using an artificial kidney machine [6].
Today, about 69% of all RPT and 89% of all dialysis treatments
are hemodialysis [6], Al Garni and Cooke estimating that in
Saudi Arabia, there is an annual net growth in the number of
hemodialysis patients by 6% [7].

The effectiveness of hemodialysis is as good as the adherence
to the prescribed treatment. Non-adherence to hemodialysis
treatment can be gravely costly to the patient, potentially
leading to fluid overload, electrolyte imbalances, cardiovascular
complications, and increased mortality rates [8]. Given how
vital hemodialysis adherence is, it is important to understand
the factors that influence adherence in specific contexts. Most
of these factors are patient-specific, and may include literacy
levels, knowledge about the disease, and attitudes towards
treatment [9]. At the same time, however, other factors such
as accessibility of healthcare resources, socioeconomic status,
and location can influence adherence levels. This study aims
to investigate the factors impacting hemodialysis treatment
adherence in end-stage renal disease patients receiving in-center
hemodialysis in the Qassim region of Saudi Arabia. The results
of this study provide an understanding of these factors as they
correlate with treatment adherence in Qassim.

Materials and Methods.

Study Design and setting:

A cross-sectional descriptive study was conducted to evaluate
the factors impacting hemodialysis treatment adherence among
patients with End-Stage Renal Disease (ESRD) receiving in-
center hemodialysis in the Qassim region of Saudi Arabia.
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The study was carried out at King Fahad Specialized Hospital
(KFSH) in Buraydah, King Saud Hospital in Unaizah, AlRass
General Hospital, AIMithnab General Hospital, and AlBadaya
General Hospital. Data collection took place during patients'
routine hemodialysis sessions from April to September 2024.

Study population:

The study population included all ESRD patients undergoing
in-center hemodialysis in the Qassim region. Inclusion criteria
were Saudi patients who had been on hemodialysis for more
than three months. Patients undergoing hemodialysis due to
acute kidney injury or any other acute condition, as well as
those who had been on hemodialysis for less than three months,
were excluded from the study.

Sampling and sample Size:

The sample size was calculated using Cochran’s formula with
a 95% confidence level (Z = 1.96), an expected proportion of
adherence of 0.5 (maximum variability), and a margin of error of
5%. This yielded an initial sample size of 384. After applying the
finite population correction based on an estimated hemodialysis
population of 290 patients in the Qassim region, the final
required sample size was approximately 172 participants. A
non-probability convenience sampling method was employed,
whereby patients who met the inclusion criteria were selected
based on their availability and willingness to participate during
the data collection period.

Data Collection Methods:

Data were collected using a structured questionnaire
administered during patient interviews while they underwent
hemodialysis. The questionnaire was adapted from a validated
tool used in previous studies with modifications tailored to
this study's objectives (1,10). The questionnaire covered
demographic data, adherence behaviors, and factors influencing
adherence to hemodialysis treatment. Non-adherence was
defined as missing one or more hemodialysis sessions per month
or shortened one or more sessions by more than 10 min per
month. Importantly, any sessions missed due to hospitalization
were not classified as non-adherence. This operational definition
helped accurately capture adherence behaviors, focusing on
voluntary or preventable factors while excluding those resulting
from unavoidable medical circumstances.

Data Management and Analysis:

Collected data were entered into an Excel database for initial
cleaning, which included identifying and removing outliers,
duplicates, and errors. Following this, the data were coded and
transferred to SPSS software version 26 for statistical analysis.
Qualitative data were expressed as numbers and percentages,
while quantitative data were presented as means and standard
deviations (SD). Statistical significance was assessed using chi-
square tests. To ensure the robustness of the chi-square test and
meet its assumptions regarding expected cell frequencies, the
five original categories for the fatigue variable ('No fatigue at all',
'Less than 2 hours', '2-6 hours', 'Till night', 'Till tomorrow') were
consolidated into three broader categories for analysis: "None
to 6 hours' (combining the first three categories), 'Till night',
and 'Till tomorrow’. A p-value of less than 0.05 considered
significant.
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Ethical Considerations:

Ethical approval for the study was obtained from the
Institutional Review Board (IRB) of the Regional Research
Ethics Committee. All participants provided informed consent
before inclusion in the study, ensuring they were fully aware of
the study's purpose, potential benefits, and risks. Confidentiality
was strictly maintained by anonymizing patient data and
securely storing it to prevent unauthorized access.

Results.

The study involved a total of 172 participants from various
cities in Qassim region, with the majority residing in Buraydah
(61%). The majority of the respondents were males (62.8%)
while females were (37.2%). The age distribution indicated that
nearly half of the participants were over 60 years old (48.8%),
with smaller proportions in the 41-60 years (30.2%), 21-40
years (16.9%), and under 20 years (4.1%) age groups. In terms
of marital status, the majority were married (69.2%), with the
single group following closely (19.8%). Educational levels
varied, with the largest group having completed secondary
education (30.8%), followed by those with a bachelor's degree
(19.8%). The employment status showed that nearly half of the
participants were unemployed (46.5%), while 36% were retired,
and 17.4% were employed (Table 1).

Regarding adherence to hemodialysis and associated factors
among patients, table 2 indicates that most patients (88.4%)
travelled more than 2 km to reach the nearest dialysis center.
Among them, most covered a distance of 2-5 km (39.0%).
Hypertension is the leading cause of CKD requiring dialysis
(38.4%), followed by diabetic nephropathy (34.3%). The
method of transportation to the dialysis center included family
cars (52.3%), self-driven cars (31.4%) and privately driven cars
(16.3%). As for the periods on dialysis, most of the patients
have been on dialysis for more than 2 years (66.3%) followed
by those between 1 and 2 years (22.1%) and 11.6% of the
patients have been on dialysis for less than one year. It is also
indicative that 22 (12.79%) missed dialysis in the last 3 months
while 150 (87.21%) did not. Those who missed 1-2 sessions
per month were 19 (11.05%), 3-4 sessions 3 (1.74%) and those
who never missed a session in a month at 150 (87.21%). Most
of the patients 168 (97.7%) acknowledged the importance of
adherence to hemodialysis sessions while 4 (2.3%) did not. In
regards to the time spent on each dialysis session, most patients
spent 3.5 hours 87(50.6%) followed by those who spent 4hs
and more 45 (26.2%). The most common reasons for missing
dialysis were family or personal reasons (27.3%) and other
medical appointments (27.3%), followed by health problems
or symptoms of dialysis (13.6%) and transportation issues
(13.6%). Less frequent reasons were depression (9.1%), travel
(4.5%), and special occasions like Umrah (4.5%).

Table 3 reveals that none of the sociodemographic factors
had a significant association with dialysis adherence. Gender
differences were not statistically significant (p=0.072), though
a higher percentage of non-adherent patients were female
(54.5%) compared to males (45.5%). Age distribution also
did not significantly impact adherence (p=0.654), with similar
adherence rates across the age categories. Marital status was
not significantly associated with adherence (p=0.301), although



Table 1. The socio-demographic characteristics of the patients.

Variable Category n(%)
AlBadaya 20(11.6%)
AlMithnab 15(8.7%)
City AlRass 24(14%)
Buraydah 105(61%)
Unaizah 8(4.7%)
Female 64(37.2%)
Gender Male 108(62.8%)
<20 Years 7(4.1%)
Age 21 - 40 Years 29(16.9%)
41 - 60 Years 52(30.2%)
> 60 Years 84(48.8%)
Divorced 4(2.3%)
. Married 119(69.2%)
Marital status Single 34(19.8%)
Widow 15(8.7%)
No Education 32(18.6%)
Primary 27(15.7%)
Intermediate 23(13.4%)
Educational level Secondary 53(30.8%)
Diploma 2(1.2%)
Bachelors 34(19.8%)
Masters 1(0.6%)
Employed 30(17.4%)
Employment Retired 62(36%)
Unemployed 80(46.5%)

Data presented in frequencies (n) and proportion (%).

Table 2. Adherence to Hemodialysis and Associated Factors Among Patients.

Less than 2 km 20(11.6%)
Distance to Nearest Dialysis Center 2-5 Km 67(39.0%)
5.1-10 km 64(37.2%)
Outside town 21(12.2%)
Hypertension 66(38.4%)
Diabetic nephropathy 59(34.3%)
o o
Causes of CKD which leads to dialysis IC{}::;TET;;E:E ;:gi:} 481?2‘;2 ;
Polycystic kidney 9(5.2%)
Unknown 59(34.3%)
Car (by Family member) 90(52.3%)
Method of Transportation to Dialysis Center  Car (by Myself) 54(31.4%)
Car (by Private driver) 28(16.3%)
<1 Year 20(11.6%)
Periods on Dialysis 1-2 years 38(22.1%)
>2 years 114(66.3%)
V)
Missed dialysis in last 3 months I;I:S ;;?3775;)?)
Never 150(87.21%)
No. of sessions missed per month 1-2 19(11.05%)
3-4 3(1.74%)
Enough Family & Social Support to adhere to | No 22(12.8%)
hemodialysis Yes 150(87.2%)
Your doctor discusses the importance of No 21(12.2%)
dialysis adherence Yes 151(87.8%)
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< 3 hours 1(0.6%)
Time spent on each dialysis session (most 3 hours 39(22.7%)
sessions)? 3.5 hour 87(50.6%)
4 hours or more 45(26.2%)
Adherence to hemodialysis sessions is No 4(2.3%)
important Yes 168(97.7%)
No fatigue at all 49(28.5%)
Less than 2 hours 44(25.6%)
Do you have fatigue? 2-6 hours 36(20.9%)
Till night 23(13.4%)

Till tomorrow

20(11.6%)

Days of dialysis?

Never 58(33.7%)
. Rare 72(41.9%)
D have h ?
o0 you have hypotension Frequent 35(20.3%)
Always 7(4.1%)
Saturday, Monday and Wednesday 103(59.9%)

Sunday, Tuesday and Thursday

69(40.1%)

Data presented in frequencies (n) and proportion (%,).

Table 3. Association between sociodemographic variables and adherence to dialysis.

Variable Category Adherent Non- Adherent P value
AlBadaya 17(11.3%) 3(13.6%)
AlMidhnab 15(10.0%) 0(0.0%)

City AlRass 21(14.0%) 3(13.6%) 0.402
Buraydah 89(59.3%) 16(72.7%)
Unaizah 8(5.3%) 0(0.0%)
Female 52(34.7%) 12(54.5%)

Gender Male 98(65.3%) 10(45.5%) 0.072
<20 Years 7(4.7%) 0(0.0%)
21 - 40 Years 24(16.0%) 5(22.7%)

Age 41 - 60 Years 46(30.7%) 6(27.3%) 0.654
> 60 Years 73(48.7%) 11(50.0%)
Divorced 42.7%) 0(0.0%)

. Married 106(70.7%) 13(59.1%)

Marital status Single 29(19.3%) 5(22.7%) 0.301
Widow 11(7.3%) 4(18.2%)
Less than 2 Km 19(12.7%) 1(4.5%)

Distance to Nearest Dialysis Center ?f—lf()me 2?83;;‘3 zggzzﬁg 0.603
Outside town 17(11.3%) 4(18.2%)
No Education 25(16.7%) 7(31.8%)
Primary 26(17.3%) 1(4.5%)
Intermediate 22(14.7%) 1(4.5%)

Educational level Secondary 44(29.3%) 9(40.9%)
Diploma 2(1.3%) 0(0%)
Bachelors 30(20.0%) 4(18.2%) 0308
Masters 1(0.7%) 0(0.0%) ’
Employed 26(17.3%) 4(18.2%)

Employment Retired 58(38.7%) 4(18.2%) 0.147
Unemployed 66(44.0%) 14(63.6%)

Data has been presented as frequencies (n) and proportion (%). Chi-square test used to determine statistical significance. P-value considered

significant at p<0.05 level.
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non-adherence was slightly higher among widows (18.2%). The
distance to the nearest dialysis center showed no significant
relationship with adherence (p=0.603), and education level
also did not show a significant effect (p=0.308), although non-
adherence was slightly higher among those with no education
(31.8%) and secondary education (40.9%). Employment status
was similarly non-significant (p=0.147), although unemployed
individuals showed a higher non-adherence rate (63.6%)
compared to employed or retired patients.

Table 4 shows that the perceived importance of adherence to
hemodialysis sessions had a statistically significant impact on
adherence (p = 0.024), with patients who believe adherence
is important showing a much higher adherence rate (98.7%)
compared to those who do not (90.9%). Fatigue significantly
impacted adherence (p = 0.035), with patients experiencing
no fatigue or fatigue lasting up to 6 hours showing the
highest adherence rate (76.7%). Patients who have fatigue till
tomorrow tend to be less adherent 6(27.3%) with significant
p-value (0.035). Other factors, such as periods on dialysis,

family and social support, doctor discussions about dialysis
adherence, time spent on dialysis sessions, hypotension, the
day of dialysis, causes of chronic kidney disease (CKD), and
method of transportation, did not show statistically significant
associations with adherence (all p-values > 0.05). Specifically,
patients with frequent hypotension showed lower adherence
rates (40.9%), though this was not statistically significant (p =
0.066). Similarly, there was no significant difference based on
the method of transportation to the dialysis center (p = 0.460),
though patients driving themselves had slightly lower adherence
(30.0%) than those driven by family members (52.7%).

Figure 1 show that among the 22 participants who missed
dialysis, the most common reasons were family or personal
reasons and other medical appointments, each accounting for
27.3% of cases. Dialysis-related health problems or symptoms
(13.6%) and transportation problems (13.6%). Depression
(9.1%), travel (4.5%), and special events like Umrah (4.5%)
were less common reasons.

Table 4. Different dialysis related factors associated with adherence to dialysis.

Variable Category
<1 Year
Periods on Dialysis 1-2 years
> 2 years
Enough Family & Social Support |No
to adhere to hemodialysis Yes
Your doctor discusses the No
importance of dialysis adherence | Yes
< 3 hours
Time spent on each dialysis 3 hours
session (most sessions)? 3.5 hours

4 hours or more

Adherence to hemodialysis No
sessions is important Yes

None to 6 hours
Do you have fatigue? Till night

Till tomorrow
Always
. Frequent
D have hypot ?
0 you have hypotension Never
Rare
L Saturday, Monday and Wednesday
Day of dialysis?

ay of dialysis Sunday, Tuesday and Thursday
Diabetic nephropathy
Glomerulonephritis

Hypertension

Causes of CKD which leads to

dialysis Hypertension, Polycystic kidney

disease

Polycystic kidney disease
Reflux nephropathy
Unknown

Car (by Family member)
Car (by Myself)

Car (by Private driver)

Method of Transportation to
Dialysis Center

Hypertension, Diabetic nephropathy

Adherent Non-Adherent P value
17(11.3%) 3(13.6%)

36(24%) 2(9.1%) 0.290
97(64.7%) 17(77.3%)

17(11.3%) 5(22.7%) 0.135
133(88.7%) 17(77.3%)

20(13.3%) 1(4.5%)

130(86.7% 21(95.5%) 0.240
1(0.7% 0(0.0%)

35(23.3%) 4(18.2%

78(52.0%) 9(40.9%) 0.402
36(24.0%) 9(40.9%)

2(1.3%) 2(9.1%)

148(98.7%) 20(90.9%) 0.024
115(76.7%) 14(63.6%)

21(14.0%) 2(9.1%) 0.035
14(9.3%) 6(27.3%)

7(4.7%) 0(0.0%)

26(17.3%) 9(40.9%) 0.066
52(34.7%) 6(27.3%)

65(43.3%) 7(31.8%)

89(59.3%) 14(63.6%) 0.701
61(40.7%) 8(36.4%)

22(14.7%) 5(22.7%)

8(5.3%) 0(0.0%)

30(20.0%) 3(13.6%)

28(18.7%) 4(18.2%)

1(0.7%) 0(0.0%) 0.843
7(4.7%) 1(4.5%)

4(2.7%) 0(0.0%)

50(33.3%) 9(40.9%)

79(52.7%) 11(50.0%)

45(30.0%) 9(40.9%) 0.460
26(17.3%) 2(9.1%)

Data has been presented as frequencies (n) and proportion (%). Chi-square test used to determine statistical significance. P-value considered

significant at p<0.05 level.
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Transportation difficulties
Special occasion like Umrah
Travel

Other medical appointments

Health issues/ dialysis symptoms (e.g. fatigue,
hypotension, nausea)

Family or personal reasons

Reasons for missed dialysis

Depression

0.00% 5.00% 10.00%15.00%20.00%25.00%30.00%

Percentage

Figure 1. Side bar-graph depicting the reasons for missed dialysis.

Discussion.

Worldwide, it is estimated that over half a billion people
are affected by or at risk of chronic kidney disease (CKD),
with more than 80% of this growing population residing in
developing countries. This suggests that over 70% of end-stage
renal disease (ESRD) patients will likely emerge from low-
or middle-income countries in the coming years [11]. While
numerous studies worldwide have identified various factors
influencing hemodialysis adherence in the management of
ESRD, there remains a need to further investigate these factors
in different geographical contexts, particularly in Saudi Arabia.
This study aims to address this gap by exploring the factors
affecting hemodialysis treatment adherence among ESRD
patients receiving in-center hemodialysis in the Qassim region.

The study found that 87.2% of the patients adhered to dialysis
routine or session in the last trimester and a majority 97.7%
of them recognized the importance of undergoing through
this noble process. While only 12.7% of the patients in this
particular study reported missing of the dialysis session. The
relatively high adherence observed in the Qassim region may
be attributed but the fact that 87.8% of patients in the current
study had discussed the importance of dialysis adherence with
their physicians, which likely played a vital role in shaping
their commitment to treatment. Regular communication and
counselling from healthcare providers can significantly improve
patients' understanding of the consequences of missed sessions.
These finding report a higher rate of adherence compared
to similar studies; for instance, a study by Elzorkany K et al
carried out in Al-Ahsa dialysis center in KSA reported 26%
rate of non-adherence among patients which was quite high
compared to this of Qassim region [12]. A similar study also
by Mukakarangwa et al undertaken in the republic of Rwanda
among end-stage renal disease reported a higher non-adherence
rate of 45% which was utterly higher compared to this particular
study [13]. This varying of results in adherence outlay may be
due to discussion with physicians and well-organized dialysis
centers.
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Although patients on dialysis for more than two years showed
a higher percentage of adherence (64.7%), this difference was
not statistically significant (p = 0.290). Therefore, we cannot
conclude a definitive association between dialysis duration
and adherence in our study. This finding does not align with
other studies such as Ozen N et al. [14] and Kim H et al. [15],
which reported that longer dialysis duration was associated
with improved adherence. A possible explanation for this
discrepancy may be the limited sample size in our study,
which reduced the statistical power to detect such associations.
Additionally, differences in patient populations and healthcare
settings between our study and those reported in the literature
could also account for the variation in results.

Notably, among the 22 (12.7%) participants in this study who
missed dialysis, they identified family issues and other medical
appointments 27.3% as the major reasons as to why. However,
a study by Dantas LG et al. found that 44% of patients missed
their routine dialysis due to financial constraints which is
inconsistent with the findings from this particular study [16].
Though, also the financial barrier might be tied to family issues
coming into agreement to this study uncovering.

Furthermore, the study did not find any statistically significant
association between the sociodemographic characteristics of
the participants and adherence to hemodialysis (p-value >
0.05). These findings are inconsistent with those of Mohamed
S et al., in a study conducted in Tanzania, which established
a statistically significant relationship (p-value < 0.05) between
education, employment status, and adherence to dialysis [17].
This difference may be attributed to the fact that Qassim, being
more urbanized, likely offers more decentralized and accessible
healthcare services compared to Tanzania, thus minimizing the
influence of demographic factors on patient adherence [17]. A
similar study also carried out by Shdaifat EA et al established
a statistically significant difference between employment status
and patient adherence to dialysis which is contrary to the results
reported by this particular study [18]. Though, there was no
statistically significant difference witnessed across all the



demographic variables, females were reported to have higher
rate of non-adherence 54.5% compared to their male counterpart
45.5%. Additionally, participants who were less educated like
those without any formal education portrayed higher rates of
non-adherence to dialysis 31.8% this is in support with a study
by Abu Maloh HI et al. which attested that attune in educational
support is vital in-patient adherence to dialysis. [19].

Regarding dialysis-related factors associated with adherence,
the patients’ perceived importance of adhering to hemodialysis
showed a statistically significant association with actual
adherence (p-value = 0.024). Additionally, patient-reported
fatigue demonstrated a statistically significant relationship with
dialysis adherence (p-value = 0.035). Specifically, patients who
experienced fatigue lasting less than 6 hours after dialysis had
a higher adherence rate (76.7%), while those whose fatigue
extended into the following day exhibited a higher rate of
non-adherence (27.3%). These findings align with a study by
Khalil AA et al., which also established a significant association
between patient fatigue and adherence to dialysis session
attendance [20]. All other factors like, Hypotension, duration of
dialysis, means of transport to dialysis center and family social
support didn’t have statistically significant association with
adherence of dialysis (P-value >0.05).

This study acknowledges some limitations. Due to its
cross-sectional design, it can identify associations but cannot
determine causal relationships. The use of self-reported data
collected during face-to-face interviews may have introduced
recall bias and social desirability bias. Additionally, our analysis
relied on bivariate chi-square tests, and we were unable to
perform multivariate regression due to sample size limitations.
This restricts our ability to identify independent predictors of
adherence, and findings may be influenced by confounding
variables. Furthermore, the use of a non-probability convenience
sampling strategy may have introduced selection bias, limiting
the generalizability of the results beyond the study population
in Qassim region.

Relevance and Implications.

The findings emphasize the significance of addressing logistical
barriers and social support to improve hemodialysis adherence.
Targeted interventions, including educational programs for
less-educated patients and psychological support for those
experiencing depression, are crucial. The study suggests that
healthcare systems should take a more integrated approach, and
further research should explore long-term adherence patterns
and the impact of interventions on patient outcomes.

Conclusion.

In conclusion, this research revealed some higher adherence
rate to hemodialysis among ESRD patients in the Qassim region.
Key factors that significantly influenced adherence included
the patients’ perceived importance of hemodialysis and the
presence or duration of post-dialysis fatigue. Clinical symptoms
behavioral factors (perception of importance), and practical/
logistical challenges (transport, appointments) are crucial areas
to target in future adherence-improvement interventions. Social
demographic factors did not influence adherence. It is hence
important to enhance patient education as well as conducting
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personalized physician counselling to increase awareness of the
importance of strict adherence to dialysis schedules.
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