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importantly, this hasbeenparalleledoy animprovementin patients'quality of life (QOL).
QOL refersto the generalvell-beingof individuals,and coversawide rangeof contexts
including healthcaregemploymentand politics,amongothers.Health-Relateduality of Life
(HRQOL)is arelatedconceptthat focuse®n the effectf illness,and specificallyon the
impactthattreatmentmayhaveon QOL. It canhelpusmakeout thedistinction between
aspectof life relatedto health.A numberof definitionshavebeenproposedo explainthe
conceptof HRQOL,andit hasnow beengenerallyacceptedhat HRQOL representshe posi-
tive andnegativeaspectsf patients'symptomsjncluding emotional,social cognitivefunc-
tions,diseaséurden,andtreatmentsideeffectd1].

Vitamin D deficiencyis agrowinghealthproblemin both the generapopulationandin
patientswith CKD [2, 3]. It isknown to causeseveraproblemsjncluding depressionmuscle
acheandweaknesgsteoporosigyeriodontitis,andrickets,amongothers[4, 5] Someobserva-
tional studieshaveidentifiedanimportant relationshipbetweenvitamin D deficiencyand
decreasedlomerularfiltration rate(GFR)in patientswith CKD [6, 7]. Thecrucialrole of vita-
min D in CKD extendseyondthe classieffecton calciumandphosphorousiomeostasis,
andincludespotentialeffectson extra-mineralmetabolismjncluding the regulationof the
immune systemand of kidneyfunction. Somestudieshaveshownthat vitamin D deficiencyin
hemodialysigatientsresultsin the lossof musclemassandstrength[8, 9]. In addition,
patientswith vitamin D deficiencyhadlowerself-reportedevelsof physicalactivityand
HRQOL in endstagaenaldiseas€ESRD)[10]. Interestingly vitamin D playsanimportant
rolein theregulationof immunefunction[11, 12],andits deficiencywasrelatedwith an
increasedateof infection. In fact,bothinfectionand CKD-Mineral and BoneDisorders
(MBD) affectthe survivaland hospitalizatiorratesof patientswith CKD, andvitamin D
underliesboth of these Takentogether the studiesdescribedhbovesuggesthat vitamin D
mayaffectHRQOL.However thisrelationshiphasnot beenformally investigatedn pre-dialy-
sispatients.n this study,weanalyzedhe correlationbetweervitamin D deficiencyand
HRQOLin CKD patients.

Methods

Study population and ethic statement

Wereviewedaselinedatafrom the KoreaNCohort Studyfor Outcomein Patientswith
ChronicKidneyDiseasédKNOW-CKD), anationwideprospectiveeohort studywhich
includednon-dialysigpatientswith stagel+5CKD. KNOW-CKD waslaunchedwhenthe
researcltontractbetweerithe KoreaCenterdor Diseasé€ontrol and Prevention'and"Seoul
NationalUniversityHospital"wasestablisheéh Feb,2011 The studyprotocolwasapproved
by the ethicalcommitteeof eachparticipatingcenter. Eachcenterstartedto enroll the patients
aftergettingthe ethicalapprovalof its own. Thefirst patientwasenrolledon June30th,2011
by SeouNationalUniversityHospital(SNUH) aftergettingthe ethicalapprovalin May 2011
at SNUH. A total of 2238patientswereenrolledfrom June 2011to January2016 Datawere
collectedoy awell-trainedstudycoordinatorusinga standardizedaseeportform and proto-
col. The detaileddesignand methodsof the KNOW-CKD studyhavebeenpreviouslypub-
lished[13]. All proceduregperformedin humanparticipantswerein accordancavith the
ethicalstandardof theinstitutional and nationalresearcttommitteeat which the studies
wereconductedIRB approvainumberCNUH-2011-092)andwith the 1964Helsinkideclara-
tion andits lateramendment®r comparableethicalstandardsThe studyprotocolwas
approvedy theinstitutional reviewboardat eachparticipatingclinical center All participat-
ing patientsprovidedwritten informed consentFor our analysisye obtainedinformation on
serumvitamin D levelsand quality of life for 1844non-dialysispatientswith CKD.
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Data collection and survey instruments

CKD stagesredefinedasGFR> 90(CKD stagel); 60 < GFR< 90(CKD stage?); 30 <
GFR< 60(CKD stages); 15< GFR< 30(CKD stage4); and GFR< 15mL/min/1.73m?
(CKD stageb). TheeGFRwascalculatedy usingthe Modification of Diet in RenalDisease
(MDRD) studyequation[14]. Age,gendereGFRpodymassndex (BMI), work statushemo-
globin, nutritional factors(albuminandlipid profile), presencef metabolicsyndrome high
sensitiveC-reactiveprotein (hsCRP)serum25-hydroxyvitaminD (25(OH)D), whichis asur-
rogatemarkerfor the vitamin D statusof the body,serumparathyroidhormone(PTH), diabe-
tesmellitus(DM), hypertension(HTN), educationlevelandeconomicstatusvereassessed
all patients Economicstatuswvasclassifiedby monthly incomeas’Low' (< ¥ 1,500,000) Mid'
(¥ 1,500,000 4,500,000)r "High' (>¥¢ 4,500,000Patientswveredividedinto acontrol (vita-
min D replete)andvitamin D deficiencygroup (serum25(OH)D < 20ng/ml). TheKorean
versionl.3of Kidney Diseas&uality of Life shortform (KDQOL-SF)wasusedto evaluate
HRQOL[15]. TheKDQOL-SFis composedf akidneydiseaseomponentsummary(KDCS),
aphysicakcomponentsummary(PCS) andamentalcomponentsummary(MCS).TheKDCS
includes43kidney-diseastargetedtems,whilethe PCSandMCSeachincludeageneric
36-itemhealthsurvey. The KDCSincludeseleversubscalegl) Symptom/problem(2) Effects
of kidneydiseasg(3) Burdenof kidneydiseasg4) Work status(5) Cognitivefunction, (6)
Quiality of socialinteraction,(7) Sexuafunction, (8) Sleep(9) Sociakupport,(10) Staffencour-
agementand(11)PatientssatisfactionThe PCSand MCScontainseachfour subscaleg1)
PhysicaFunction,(2) RolePhysicalimitation dueto physicaproblems(3) Bodily Pain,(4)
GeneraHealth,(5) Vitality, (6) Role-Emotionaland(7)SocialFunction,(8) Mental Health.
Theformer four subscalearesummarizedn aPhysicalComponentSummary(PCS)andthe
laterfour subscalearesummarizedn aMental ComponentSummary(MCS).Answergo
eachquestionwereconvertednto SF-3éequivalenscoresandeachscalerangesrom 0to 100.

Statistical analysis

DatawereanalyzedisingSPS20for Windows(SPS$nc., ChicagoJL, USA).We usedfre-
guencyanalysigo evaluatehe prevalencef vitamin D deficiency A chi-squareestfor cate-
goricalvariablesandastudentt-testfor continuousvariablesvereusedto surveythe
differencesandto compareHRQOL scoredetweerthetwo groups.We alsousedlinear
regressioranalysigo definevariablegelatedwith eachcomponentsummaryscoreof
KDQOL-SF.Then,stepwisemultivariablelinearregressioranalysesvereperformedto iden-
tify theindependentisk factorsassociatedith HRQOL. Theonly verifiedvariableswhich
hadstatisticakignificancen univariateanalysiswereusedin multiple regressioranalysis.
Thefollowing variablegequiredadjustment(1) KDCSand MCS;age sex,eGFRwork status,
diabetesnellitus,levelof educationeconomicstatus serum25(OH)D, parathyroidhormone,
hemoglobinalbumin,HDL-C (high densitylipid-cholesterollandhsCRR2) PCSage sex,
eGFRwork statusdiabetesnellitus,levelof education geconomicstatus serum25(OH)D,
parathyroidhormone,hemoglobinalbumin,HDL-C (high densitylipid-cholesterol) hsCRP
andwaistcircumferenceResultsarepresentechismeant standarderror and P < 0.05was
consideredstatisticallysignificant.

Results
Clinical characteristics

Tablel showshe baselinedlemographicharacteristicef the studyparticipants A total of
1844patientswereincludedin the study,andtheir meanagewas50yearsold. The majority of
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Table 1. Baseline clinical characte ristics of patients.

Age (years)
Male (%)
Waist circumference (cm)
Work status (%)
Diabetes mellitus (%)
Hypertension (%)
Education®

Elementary school

Middle school

High school

University
Economic status

Low®

Mid

High®
Metabolic syndrome
Blood urea nitrogen (mg/dl)
Creatinine (mg/dl)
eGFR (ml/min/1.73m?)
Serum 25(0OH)D (ng/dl)
Parathyroid hormone
Uncorrected calcium (mg/dl)
Hemoglobin (g/dl)
Albumin (g/dl)
Total cholesterol (mg/dl)
LDL-C (mg/dl)
HDL-C (mg/dI)
Triglyceride (mg/dl)
C-reactive protein (mg/l)

Overall (n =1844) Contro | (n =550) Vitamin D de®ciency (n =1294) Pvalue
50.30.71 55.30.51 52.80.34 0.000
1135 (61.6) 160 (29.1) 549 (42.4) 0.000
87.30.23 87.0“0.39 87.50.28 0.279
1025 (55.6) 325 (59.1) 700 (54.1) 0.048
612 (33.2) 162 (29.5) 450 (34.9) 0.026
1747 (94.7) 518 (94.2) 1229 (95.0) 0.484
180 (9.8) 51(9.4) 129 (10.1)
216 (11.7) 63 (11.6) 153 (12.0)
642 (34.8) 194 (35.7) 448 (35.1)
783 (42.5) 236 (43.4) 547 (42.8)
443 (24.7) 150 (27.7) 293 (23.4)
924 (51.6) 282 (52.1) 642 (51.3)
425 (23.7) 109 (20.1) 316 (25.3)
1093 (59.3) 305 (27.9) 788 (72.1) 0.030
28.2"0.37 27.7"0.61 28.5"0.45 0.320
1.80.03 1.7"0.04 1.9“0.03 0.007
50.30.71 50.51.21 50.2 “0.86 0.820
17.7%0.17 26.5“0.29 14.0“0.10 0.000
70.12.64 54.52.66 78.2“3.71 0.000
9.07 “0.02 9.17 “0.03 9.04 “0.02 0.001
12.7 0.05 13.00.10 12.6 “0.06 0.001
4.2°0.11 4.2"0.02 4.11°0.01 0.000
173.340.92 169.11.43 175.1“1.16 0.001
95.30.76 93.11.21 96.3 “0.95 0.038
49.2 “0.36 49.0 “0.61 49.30.44 0.704
156.9 “2.26 140.9 “3.68 163.52.79 0.000
1.90.12 1.8“0.21 1.9%0.14 0.460

2 No statistically signi®cant difference between two groups
bP  0.048 by Chi-square test with Bonferroni's correction
Abbreviations: eGFR, estimated glomerular ®ltrationrate; LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein cholesterol

https://da.org/10.1371¢urnal.pon®174282.t001

patients(1135,61.6%)weremale,and612patients(33.2%hadDM. Approximatelyonehalf
(55.6%)of subjectsvereemployedand42.5%hadat leastcollege-levedducation Themean
serumcreatininelevelwasl.83+0.03ng/dl, andthe meaneGFRcalculatecdby the MDRD
equationwas50.26+0.7l/min/1.73n?.

Therewere550patientsin the control groupand 1294patientsin thevitamin D deficiency
group.In both groups the proportion of menwashigherthanthat of women.Thelevelof
serum25(OH)Dwas26.51+0.29g/ml in the control groupand13.97+0.1@g/ml in thevita-
min D deficiencygroup.The meanageof the control andvitamin D deficiencygroupswasb5
and52yearsld, respectivelyTheprevalencef DM in the vitamin D deficiencygroupwas
higherthanin the control group(29.5%vs.34.9%) TheeGFRwas50.50+1.2ml/min/1.73n7?
in the control group,and50.16+0.86nl/min/1.73n7 in the vitamin D deficiencygroup. The
levelof educationdid not showanydifferencebetweerthe two groups.Therewasasignificant
differencebetweergroupswith respecto the numberof participantsin thelow andhigh
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economicstatuscategoriegp < 0.048oy Chi-squareestwith Bonferroni'scorrection).There
were325employedoatients(59.1%)n the control groupand 700employedoatients(54.1%)
in the vitamin D deficiencygroup.ThehsCRPandhigh densitylipid levelsdid not differ
betweerthetwo groups.

Association between HRQOL and vitamin D levels in CKD patients

Eachcomponentsummaryof HRQOL{PCSMCS,KDCS)}andsubscalewereevaluatednd
comparedbetweercontrol andvitamin D deficiencygroups(Table2). Amongdisease-specific
KDCSdomains,vitamin D deficientpatientsshowedsignificantlylowerscoresn the symp-
tom/problem,effectof kidneydiseasehurdenof kidneydiseasework statuscognitivefunc-
tion, socialsupportand patients'satisfactiordomains(p < 0.05).Therewasno statistically
significantdifferencebetweergroupsin scoredor quality of socialinteraction,sexuafunc-
tion, sleepandstaffencouragemenamong SF-36domains the vitamin D deficientpatients
showedsignificantlylower scoresn physicafunction, role physical pain,emotionalwell-
being,sociaffunction andenergy/fatiguelomains(p < 0.05).Themeanvaluesor KDCS,PCS
andMCSin thevitamin D deficientgroupwerelowercomparedo thosein the control group
(74.74+0.5%s.71.48+0.36{4.93+0.765s.71.38+0.52nd 71.41+0.7¥s.68.89+0.5Irespec-
tively,p < 0.05)(Table2).

Vitamin D deficiency as an independent risk factor for impaired HRQOL

We surveyedherelationshipbetweerclinical variablesand eachcomponentsummaryof
KDQOL-SFKDCS,PCSandMCS(Tables3+5).We performedunivariateand stepwise

Table 2. Comparis on of KDQOL-SF™ scores between vitamin D deficiency and control groups.

Kidney disease component summary

Symptom/problem

Effects of kidney disease

Burden of kidney disease

Work status

Cognitive function

Social interaction

Sexual function

Sleep

Social support

Staff encouragement

Patients' satisfaction
Physical component summary

Physical functioning

Role-physical

Pain

General health perceptions
Mental component summary

Emotional well-being

Role-emotional

Social function

Energy/fatigue

Vitamin D suf®ciency Vitamin D de®ciency Pvalue
74.74“0.55 71.480.36 0.000
87.45“0.53 85.29 “0.40 0.001
66.82 “1.61 59.18 “1.11 0.000
49.931.91 42.97 “1.25 0.002
83.63 “0.83 81.56 “0.55 0.038
88.77 “0.59 86.81“0.41 0.006
89.82 “0.55 88.72 “0.40 0.118
73.27"0.71 71.75"0.48 0.080
64.01 “0.99 61.14 “0.62 0.104
68.95“1.14 64.84 “0.76 0.003
75.94°0.74 74.32"0.47 0.061
73.42"0.96 69.73 "0.67 0.002
74.93“0.76 71.380.52 0.000
86.99 “0.68 84.55 “0.49 0.004
83.35“1.31 78.23"0.96 0.002
86.12 “0.84 81.36 “0.62 0.000
42.77 “0.96 40.89 “0.59 0.097
71.41°0.77 68.89 “0.51 0.007
67.73"0.77 62.58 “0.48 0.016
82.19 “1.46 79.121.01 0.085
86.56 “0.82 84.27 "0.58 0.022
51.49"0.84 49.17 “0.52 0.015

Abbreviations: KDQOL-SF, Korean version 1.3 of Kidney Disease Quality of Life short form

https://da.org/10.1371durnal.pon®174282.t002
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Table 3. The results of regress ion model to explain variables related with kidney disease compone nt summary (KDCS) scores.

KDCS

Age
Sex (male)
eGFR (ml/min/1.73m?)
Unemployed status
Waist circumference (cm)
Diabetes mellitus (%)
Hypertension (%)
Education

Elementary school

Middle school

High school

University
Economic status

Low

Mid

High
Serum 25(OH)D (ng/dl)
Parathyroid hormone
Hemoglobin (g/dl)
Albumin (g/dI)
Total cholesterol (mg/dl)
LDL-C (mg/dl)
HDL-C (mg/dl)
Triglyceride (mg/dl)
hsCRP (mg/l)

Unadjus ted Multivaria ble adjusted 2

BESE Pvalue BESE Pvalue
i0.165 “0.025 0.000 i 0.097
4.827 “0.617 0.000 2.287 “0.931 0.014
0.109 “0.010 0.000 0.0810.015 0.000
i10.235 “0.566 0.000 i7.421°0.901 0.000
i0.043 “0.031 0.176 i i
i6.735 “0.629 0.000 i4.500 “0.909 0.000
i1.155 “1.367 0.398 i i
10.172 “1.053 0.000 i5.050 “1.537 0.001
i6.101 “0.979 0.000 i2.771"1.362 0.042

i1.934 “0.678 0.004 i2.516 “0.978 0.010
Reference category i i i

Reference category i i i

6.720 “0.740 0.000 i 0.170
9.847 “0.857 0.000 i 0.548
0.265 “0.040 0.000 0.147 “0.049 0.003
i0.043 “0.007 0.000 i 0.056
1.503 “0.126 0.000 i 0.080
4.246 “0.618 0.000 2.891°0.910 0.002
0.001 “0.008 0.899 i i

0.005 “0.009 0.627 i i

0.048 “0.020 0.017 i 0.513
i0.005 “0.003 0.103 i i

i0.188 “0.061 0.002 i 0.192

@ Stepwise multiple regression adjusted for factors including age, sex (male), eGFR, unemployed status, diabetes mellitus, education, economic status,
serum 25(0OH)D, parathyroid hormone, hemoglobin, albumin, HDL-C and hsCRP.

Abbreviations: SE, standard error; eGFR, estimated glomerular ®ltrationrate; LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein
cholesterol; hsCRP, high-sensitive C-reactive protein

https://da.org/10.1371durnal.pon®174282.t003

multiple linearregressioranalysisvith factorswhich wererelatedto quality of life including
sexagework statusco-morbidity (DM andHTN), renalfunction, serum25(OH)D level,
hemoglobinserumalbumin,hsCRPlipid profile (to reflectnutritional status) markersfor
CKD-MBD, educationlevel economicstatusand someothervariables.

Thevitamin D deficiencygrouphadlowerscoresn all HRQOL componentsWork status,
DM andthelevelof educationwereidentified asimportant risk factorsof all componentsum-
mary scoresAlso,serumalbuminlevelsignificantlyaffectedall compositesummaryscores.
Economicstatuswvasonly significantin univariateanalysisAs expectediow incomewas
relatedwith lowerHRQOL.Serum25(OH)D levelwasanindependentisk factorfor KDCS&
MCS(B=0.147p=0.003andp = 0.151p = 0.047) Therewasno statisticallysignificantrela-
tionship betweerserum25(OH)D leveland PCSin multiple regressioranalysis.

Discussion

A quality of life assessmein critical to the holistic managemenof patientsliving with chronic
diseasemcluding CKD. Usingdatafrom the MDRD clinicaltrial, Rocco et al. [16] showed
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Table 4. The results of regress ion model to explain variables related with physical component summary (PCS) scores.

PCS

Age
Sex (male)
eGFR (ml/min/1.73m?)
Unemployed status
Waist circumference (cm)
Diabetes mellitus (%)
Hypertension (%)
Education

Elementary school

Middle school

High school

University
Economic status

Low

Mid

High
Serum 25(0OH)D (ng/dl)
Parathyroid hormone
Hemoglobin (g/dl)
Albumin (g/dI)
Total cholesterol (mg/dl)
LDL-C (mg/dl)
HDL-C (mg/dl)
Triglyceride (mg/dl)
hsCRP (mg/l)

Unadju sted Multivaria ble adjusted 2
BESE p-value B£SE p-value
i0.326 “0.035 0.000 1 0.841
7.502 “0.871 0.000 4.388 “1.376 0.001
0.144“0.014 0.000 0.069 “0.022 0.002
i11.641 “0.826 0.000 i8.097 “1.335 0.000
i0.161 “0.044 0.000 1 0.120
i9.960 “0.889 0.000 i8.071 “1.340 0.000
i2.037 “1.935 0.293 i i
18.228 “1.442 0.000 i11.399 “2.280 0.000
i11.654 “1.341 0.000 i4.505 “2.018 0.026
i4.435 “0.929 0.000 i5.061 “1.450 0.001
Reference category i i i
Reference category i i i
11.034“1.035 0.000 i 0.446
15.289 “1.199 0.000 i 0.065
0.308 “0.057 0.000 i 0.075
i0.042 “0.010 0.000 i 0.524
2.063“0.179 0.000 i 0.536
5.410 “0.878 0.000 3.705 “1.344 0.006
i0.008 “0.011 0.475 i i
i0.003 “0.013 0.835 i i
0.074 “0.028 0.009 i 0.973
i0.008 “0.005 0.074 i i
i0.392 “0.086 0.000 i0.360 “0.146 0.014

2 Stepwise multiple regression adjusted for factors includin age, sex (male), eGFR, unemployed status, waist circumference, diabetes mellitus, education,
economic status, serum 25(0OH)D, parathyroid hormone, hemoglobin, albumin, HDL-C and hsCRP.

Abbreviations: SE, standard error; eGFR, estimated glomerular ®ltrationrate; LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein
cholesterol; hsCRP, high-sensitive C-reactive protein

https://da.org/10.1371durnal.pon®174282.t004

thatdecreaseFRin CKD patientswascorrelatedwith impairedquality of life assesséaly
the SF-3thealthsurvey Sincethen,manyother studieshaveconfirmedthat physicalfunction
andviability affectedpatients'quality of life, and that HRQOL wassignificantlyreducedn
ESRDpatientswhencomparedwith the generapopulation[17+£19].

The KDQOL-SFconsistof KDQOL instrumentsandgenericSF-36variablesandincludes
specificquestiongo assessymptomburdenin dialysispatients AlthoughKDQOL-SFwas
originally developedo evaluattHRQOL in ESRDpatients[20, 21],recentstudieshavevali-
datedthe useof this questionnairdor pre-dialysigpatientsand haverevealededucedQOL
scoredor pre-dialysigatientscomparedwith the generapopulation[22,23]. Thereis alsoa
papershowingthat HRQOL is a powerfulpredictor of hospitalizatiorand mortality. Lowrie
et al. demonstratedhat eachl-pointincreaseén PCSwasassociatetvith a2%dropin therel-
ativerisk of deathandhospitalizationgachl-point increasén MCSwasassociatewith a2%
dropin therelativerisk of deathanda1%drop in therelativerisk of hospitalizatior24]. In
this context,we might speculat¢hat eventhoughsmalldifferencesf QOL wereassociated
with hospitalizatiorand mortality, and maypredictpatientoutcomes.
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Table 5. The results of regress ion model to explain variables related with mental compon ent summary (MCS) scores.

MCS

Age
Sex (male)
eGFR (ml/min/1.73m?)
Unemployed status
Waist circumference (cm)
Diabetes mellitus (%)
Hypertension (%)
Education

Elementary school

Middle school

High school

University
Economic status

Low

Mid

High
Serum 25(0OH)D (ng/dl)
Parathyroid hormone
Hemoglobin (g/dl)
Albumin (g/dI)
Total cholesterol (mg/dl)
LDL-C (mg/dl)
HDL-C (mg/dl)
Triglyceride (mg/dl)
hsCRP (mg/l)

Unadju sted Multivaria ble adjusted 2
BESE p-value B£SE p-value
i0.158 “0.035 0.000 0.141“0.064 0.027
4.3490.874 0.000 1 0.766
0.102 “0.014 0.000 0.072 “0.024 0.002
{7.803 “0.842 0.000 i5.792 “1.377 0.000
i0.041 “0.044 0.348 1 i
i6.780 “0.896 0.000 i4.887 “1.420 0.001
i1.563 “1.916 0.415 i i
i12.768 “1.470 0.000 10.101 “2.403 0.000
i8.161 “1.367 0.000 i5.402 “2.134 0.012
i2.406 “0.948 0.011 i4.609 “1.512 0.002
Reference category i i i
Reference category i i i
8.773 “1.045 0.000 i 0.084
11.393“1.211 0.000 1 0.415
0.284 “0.057 0.000 0.151 “0.076 0.047
i0.033 “0.009 0.001 i 0.903
1.504 “0.180 0.000 i 0.373
4.4110.872 0.000 3.209 “1.406 0.023
i0.002 “0.011 0.829 i i
0.002 “0.013 0.882 i i
0.080 “0.028 0.004 i 0.775
i0.005 “0.005 0.300 i i
i0.239 “0.085 0.005 i 0.085

2 Stepwise multiple regression adjusted for factors included in age, sex (male), eGFR, unemployed status, diabetes mellitus, education, economic status,
serum 25(OH)D, parathyroid hormone, hemoglobin, albumin, HDL-C and hsCRP.

Abbreviations: SE, standard error; eGFR, estimated glomerular ®ltrationrate; LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein
cholesterol; hsCRP, high-sensitive C-reactive protein

https://da.org/10.1371durnal.pon®174282.t005

In additionto anegativdmpacton HRQOL, it is wellknown thatimpaired GFRresultsin
adeclinein serum25(0OH)D levelsn CKD patients.In this study,weshowedhatvitamin D
deficientpatientsalsohaveloweraveragd¢iRQOL scoresThe majority of HRQOL items
which differedsignificantlybetweenvitamin D deficientandcontrol groupswereKDCS,PCS
andMCS.Thesdtems,which showeda differencebetweertwo groups reflectedhe physical
andmentalburdenof CKD, andwereassociatedith physicalor mentalstatussuchaswork-
ing, daily life, well-beingsenseand mood.

Neverthelesgjiventhat somanyfactorsareassociate@ith QOL (i.e.dietaryhabits,
employmentstatusgducationalevel,comorbiddiseasesndamultitude of psychologicavar-
iables)we performedmultiple linearregressioranalysisvith variousvariablesywhichwere
expectedo relatewith HRQOL, in orderto verify the actualeffectof serum25(OH)D levels
on HRQOL.In our study,Thevitamin D deficiencygroupshowedalowerscoreon all compo-
nentsummaryscoresRegressioanalysishowedhat serum25(OH)D levelsdid not affect
the PCSscore put did affectKkDCSandMCSscoreslt canbespeculatedhatmain component
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of PCSwereassociatewith painandactivity,andthe effectof otherfactorsrelatedto this part
seemdo begreaterthanthat of vitamin D deficiency.

This studyhassomelimitations worth noting. First,althoughthe KNOW-CKD studyis
plannedasa prospectiveobservationastudy,theseresultsarefrom aninitial cross-sectional
study.Thereforewell-designedargerandomizedcontrolledtrials arenecessarto define
whethervitamin D supplementatiomayimproveHRQOL in CKD patients.Secondasmen-
tioned,thereis no universallyacceptedanethodto evaluattHRQOL in pre-dialysigatients,
andthusastandardizednethodfor measuringhe HRQOL is neededThird, all responseto
the questionnairaverevoluntary,andthereforewe cannotexcludethe possibilityof selection
bias.Finally,anovelpathwayof vitamin D throughCYP11Alhasbeendescribedvhich has
not yetbeenidentifiedin its physiologicatole that perhapamayor maynot contributeto
renalstatusand quality of life through.[25]

Despitethesdimitations, our studydemonstratedhe associatiobetweerserum25(OH)D
andHRQOL in pre-dialysiSCKD patients Giventhat the serum25(OH)D levelcanbeeasily
identifiedin clinical practiceandthat treatmentof vitamin D deficiencyis simpleandinexpen-
sive theseresultsshouldbetakeninto consideratiorby cliniciansin orderto improvepatient
outcomes.

In conclusiontherewasanindependentindsignificantassociatioletweerserum25
(OH)D levelsandthe KDCSand MCSscorein pre-dialysisCKD patients put not between
vitamin D levelsand PCSscore.
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