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Supplemental Table 1. Search strategy for patient impact SLR 

# Search term 
Number of hits 
(October 2021) 

Number of hits 
(May 2025) 

1 Kidney Diseases/ or Diabetic Nephropathies/ 163423 317312 

2 exp Renal Replacement Therapy/ 426890 505690 

3 Renal Insufficiency/ 75003 186989 

4 exp Renal Insufficiency, Chronic/ 240251 382521 

5 (dialysis or hemodialysis or haemodialysis or hemofiltration or 
haemofiltration or hemodiafiltration or haemodiafiltration or kidney disease 
or renal disease or kidney failure or renal failure or ESRF or ESKF or 
ESRD or ESKD or CKF or CKD or CRF or CRD or CAPD or CCPD or APD 
or predialysis or pre-dialysis or diabetic nephropath* or diabetic kidney or 
DKD).tw. 

904607 1117538 

6 ((kidney or renal) adj (transplant* or graft* or allograft*)).tw. 231240 272140 

7 or/1-6 1307977 1695671 

8 exp "Costs and Cost Analysis"/ 620066 713496 

9 exp Absenteeism/ 27756 31242 

10 exp Presenteeism/ 2182 3664 

11 value of life/ 148006 181653 

12 "quality of life"/ 752657 1027757 

13 "cost of illness"/ 50013 56588 

14 patient reported outcome measures/ 41665 91188 

15 quality-adjusted life years/ 44003 57867 

16 sickness impact profile/ 9631 9727 

17 activities of daily living/ 146662 205590 

18 (economic* or pharmaco?economic* or cost*).ti. 416759 507798 

19 (price* or pricing* or budget* or financ* or fee or fees or productivity or 
absenteeism or presenteeism or sickness impact profile or disability 

adjusted life or qal* or qtime* or qwb* or daly* or euroqol* or eq5d* or eq 
5d* or qol* or hql* or hqol* or h qol* or hrqol* or hr qol* or health utility* or 

utility score* or disutilit* or hui or hui1 or hui2 or hui3 or health* year* 
equivalent* or hye or hyes or rosser or willingness to pay or time?trade?off 

or tto or standard gamble* or adl or patient reported outcome* or patient-
reported outcome* or sf?36 or short?form?36 or sf?20 or short?form?20 or 

sf?12 or short?form?12 or sf?8 or short?form?8 or sf?6 or 
short?form?6).ti,ab. 

954732 1317598 

20 (value adj2 (money or monetary)).ti,ab. 6270 7893 

21 (quality adj2 (wellbeing or well-being)).ti,ab. 5465 8313 

22 ((economic or humanistic) adj2 burden).ti,ab. 35049 51559 

23 or/8-22 2428099 3169492 

24 exp United States/ 2690245 2960403 

25 (united states or USA or "U.S.A." or "U.S." or America*).ti,ab,jw,in. 19135984 22416193 

26 24 or 25 20217779 23539674 

27 letter/ 2281740 2579930 



# Search term 
Number of hits 
(October 2021) 

Number of hits 
(May 2025) 

28 editorial/ 1267776 1530947 

29 news/ 209833 230036 

30 exp historical article/ 405656 415840 

31 anecdotes as topic/ 47892 53112 

32 comment/ 935520 1050391 

33 (letter or comment*).ti. 385730 468479 

34 animals/ not humans/ 5863125 6548738 

35 (exp africa/ or  exp antarctic regions/ or exp arctic regions/ or exp asia/ or 
exp oceania/ or europe/)  

3160217 3879092 

36 or/27-35 13160925 15151964 

37 7 and 23 and 26 23390 35271 

38 37 not 36 20687 31161 

39* 38 use ppezv 5820 7076 

40 exp renal replacement therapy/ 426890 505690 

41 kidney disease/ or chronic kidney disease/ or kidney failure/ or chronic 
kidney failure/ or stage 1 kidney disease/ or mild renal impairment/ or 
moderate renal impairment/ or severe renal impairment/ or end stage renal 
disease/ or renal replacement therapy-dependent renal disease/ or kidney 
transplantation/ or diabetic nephropathies/ 

848382 1057261 

42 (dialysis or hemodialysis or haemodialysis or hemofiltration or 
haemofiltration or hemodiafiltration or haemodiafiltration or kidney disease 
or renal disease or kidney failure or renal failure or ESRF or ESKF or 
ESRD or ESKD or CKF or CKD or CRF or CRD or CAPD or CCPD or APD 
or predialysis or pre-dialysis or diabetic nephropath* or diabetic kidney or 
DKD).tw. 

904607 1117538 

43 ((kidney or renal) adj (transplant* or graft* or allograft*)).tw. 231240 272140 

44 or/40-43 1408184 1724154 

45 exp "cost of illness"/ 50013 59466 

46 exp "opportunity cost"/ 424 1107 

47 exp cost/ 620066 713496 

48 exp productivity/ 79659 93135 

49 exp absenteeism/ 27756 31242 

50 exp presenteeism/ 2182 3664 

51 exp health care cost/ 378631 442438 

52 exp daily life activity/ 98980 128782 

53 quality adjusted life year/ 44003 57867 

54 "quality of life index"/ 2926 3428 

55 "quality of life"/ 752657 1027757 

56 "cost of illness"/ 50013 56588 

57 patient-reported outcome/ 44302 91188 

58 short form 12/ 7712 11532 

59 short form 20/ 149 207 

60 short form 36/ 33157 45049 

61 short form 8/ 513 748 



# Search term 
Number of hits 
(October 2021) 

Number of hits 
(May 2025) 

62 sickness impact profile/  9631 9727 

63 or/18-22,45-62 2325232 3030267 

64 exp United States/ 2690245 2960403 

65 (united states or USA or "U.S.A." or "U.S." or America*).ti,ab,jx,in. 17886400 21066159 

66 64 or 65 19061840 22286167 

67 letter.pt. or letter/ 2359307 2669402 

68 note.pt. 870118 1006760 

69 editorial.pt. 1291207 1559088 

70 (letter or comment*).ti. 385730 468479 

71 animal/ not human/ 5996498 6548738 

72 or/67-71 10591574 11873327 

73 44 and 63 and 66 25569 34407 

74 73 not 72 23476 31719 

75** 74 use oemezd 17964 24973 

76*** 39 or 75 23784 32049 

77 limit 76 to english 23588 31834 

78 limit 77 to conference abstract 10590 14567 

79 limit 77 to conference paper 6408 7720 

80 limit 77 to "conference review"  5779 7029 

81 limit 77 to "review" 4757 5907 

82 or/78-80 11259 15300 

83 limit 82 to yr="2016 - 2018" 2427 1916 

84 81 or 83 6997 7689 

85 77 not 84 16591 24145 

86 limit 85 to last 5 years 5565 NA 

86 limit 85 to yr="2021-current" NA 5848 
87 remove duplicates from 86 4880 5311 

* Medline (“ppezv”) results only 
**Embase (“oemezd”) results only 
***Combined MEDLINE and Embase results 
 

The search strategy was run on October 28, 2021 in the following databases: 

 Embase 1974 to October 27, 2021  
 Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed 

Citations, Daily and Versions(R) 1946 to October 27, 2021  

 

The search strategy was re-run on May 1, 2025 in the following databases: 

 Embase 1974 to April 30, 2025  
 Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed 

Citations, Daily and Versions(R) 1946 to April 30, 2025  



Supplemental Table 2. Search strategy for caregiver impact SLR 

# Search term 
Number of hits 
(October 2021) 

Number of hits 
(May 2025) 

1 Kidney Diseases/ or Diabetic Nephropathies/ 163423 317312 

2 exp Renal Replacement Therapy/ 426890 505690 

3 Renal Insufficiency/ 75003 186989 

4 exp Renal Insufficiency, Chronic/ 240251 382521 

5 

(dialysis or hemodialysis or haemodialysis or hemofiltration or haemofiltration 
or hemodiafiltration or haemodiafiltration or kidney disease or renal disease or 
kidney failure or renal failure or ESRF or ESKF or ESRD or ESKD or CKF or 
CKD or CRF or CRD or CAPD or CCPD or APD or predialysis or pre-dialysis 
or diabetic nephropath* or diabetic kidney or DKD).tw. 

903078 1117538 

6 ((kidney or renal) adj (transplant* or graft* or allograft*)).tw. 230977 272140 

7 or/1-6 1305927 1695671 

8 

(caregiv* or 'care giver*' or caretaker* or carer* or partner* or 'next of kin' or 
family or families or parent* or spouse* or husband* or wife or wives or child or 
children or brother* or sister* or sibling* or friend* or 'social support' or 'social 
network*' or 'significant other*' or relative* or 'married person*' or 'spousal 
notification' or stepfamily or stepfamilies or 'support system*' or neighbo?r* or 
'family caregiver*' or 'informal care').ti,ab. 

9428767 11451995 

9 Caregivers/ 113697 192952 

10 exp Social Support/ 176243 221496 

11 or/8-10 9498395 11539805 

12 exp Stress, Psychological/ 312136 397899 

13 (burden or distress or stress or strain or overload or burnout).ti,ab. 3671093 4795800 

14 exp "Costs and Cost Analysis"/ 619279 713496 

15 exp Absenteeism/ 27740 31242 

16 exp Presenteeism/ 2175 3664 

17 value of life/ 147893 181653 

18 "quality of life"/ 750417 1027757 

19 "cost of illness"/ 49934 56588 

20 patient reported outcome measures/ 41340 91188 

21 quality-adjusted life years/ 43903 57867 

22 sickness impact profile/ 9628 9727 

23 activities of daily living/ 146364 205590 

24 (economic* or pharmaco?economic* or cost*).ti. 416133 507798 

25 

(price* or pricing* or budget* or financ* or fee or fees or productivity or 
absenteeism or presenteeism or sickness impact profile or disability adjusted 
life or qal* or qtime* or qwb* or daly* or euroqol* or eq5d* or eq 5d* or qol* or 
hql* or hqol* or h qol* or hrqol* or hr qol* or health utility* or utility score* or 
disutilit* or hui or hui1 or hui2 or hui3 or health* year* equivalent* or hye or 
hyes or rosser or willingness to pay or time?trade?off or tto or standard 
gamble* or adl or patient reported outcome* or patient-reported outcome* or 
sf?36 or short?form?36 or sf?20 or short?form?20 or sf?12 or short?form?12 
or sf?8 or short?form?8 or sf?6 or short?form?6).ti,ab. 

952332 1317598 

26 (value adj2 (money or monetary)).ti,ab. 6256 7893 

27 (quality adj2 (wellbeing or well-being)).ti,ab. 5455 8313 

28 ((economic or humanistic) adj2 burden).ti,ab. 34942 51559 



# Search term 
Number of hits 
(October 2021) 

Number of hits 
(May 2025) 

29 or/12-28 5910150 7666888 

30 11 and 29 1198208 1579130 

31 exp United States/ 2687290 2960403 

32 (united states or USA or "U.S.A." or "U.S." or America*).ti,ab,jw,in. 19112868 22416193 

33 31 or 32 20194219 23539674 

34 letter/ 2279671 2579930 

35 editorial/ 1266104 1530947 

36 news/ 209637 230036 

37 exp historical article/ 405402 415840 

38 anecdotes as topic/ 47919 53112 

39 comment/ 933098 1050391 

40 (letter or comment*).ti. 385138 468479 

41 animals/ not humans/ 5856839 6548738 

42 
(exp africa/ or  exp antarctic regions/ or exp arctic regions/ or exp asia/ or exp 
oceania/ or europe/)  

3153082 3879092 

43 or/34-42 13143256 15151964 

44 7 and 30 and 33 8944 13026 

45 44 not 43 8049 11731 

46 45 use ppezv 2223 2779 

47 exp renal replacement therapy/ 426066 505690 

48 

kidney disease/ or chronic kidney disease/ or kidney failure/ or chronic kidney 
failure/ or stage 1 kidney disease/ or mild renal impairment/ or moderate renal 
impairment/ or severe renal impairment/ or end stage renal disease/ or renal 
replacement therapy-dependent renal disease/ or kidney transplantation/ or 
diabetic nephropathies/ 

846972 1057261 

49 

(dialysis or hemodialysis or haemodialysis or hemofiltration or haemofiltration 
or hemodiafiltration or haemodiafiltration or kidney disease or renal disease or 
kidney failure or renal failure or ESRF or ESKF or ESRD or ESKD or CKF or 
CKD or CRF or CRD or CAPD or CCPD or APD or predialysis or pre-dialysis 
or diabetic nephropath* or diabetic kidney or DKD).tw. 

903078 1117538 

50 ((kidney or renal) adj (transplant* or graft* or allograft*)).tw. 230977 272140 

51 or/47-50 1406022 1724154 

52 

(caregiv* or 'care giver*' or caretaker* or carer* or partner* or 'next of kin' or 
family or families or parent* or spouse* or husband* or wife or wives or child or 
children or brother* or sister* or sibling* or friend* or 'social support' or 'social 
network*' or 'significant other*' or relative* or 'married person*' or 'spousal 
notification' or 'step family' or 'step families' or 'support system*' or neighbo?r* 
or 'family caregiver*' or 'informal care').ti,ab. 

9428734 11451956 

53 exp caregiver/ 135787 193199 

54 52 or 53 9442962 11470531 

55 (burden or distress or stress or strain or overload or burnout).ti,ab. 3671093 4795800 

56 burnout/  22030 33323 

57 exp "cost of illness"/ 49934 59466 

58 exp "opportunity cost"/ 417 1107 

59 exp cost/ 619279 713496 

60 exp productivity/ 79571 93135 



# Search term 
Number of hits 
(October 2021) 

Number of hits 
(May 2025) 

61 exp absenteeism/ 27740 31242 

62 exp presenteeism/ 2175 3664 

63 exp health care cost/ 378271 442438 

64 exp daily life activity/ 98859 128782 

65 quality adjusted life year/ 43903 57867 

66 "quality of life index"/ 2927 3428 

67 "quality of life"/ 750417 1027757 

68 "cost of illness"/ 49934 56588 

69 patient-reported outcome/ 43978 91188 

70 short form 12/ 7689 11532 

71 short form 20/ 148 207 

72 short form 36/ 33108 45049 

73 short form 8/ 510 748 

74 sickness impact profile/  9628 9727 

75 or/24-28,55-74 5734862 7446366 

76 54 and 75 1119671 1479743 

77 exp caregiver burden/ 9119 13458 

78 exp caregiver burnout/ 439 1458 

79 exp caregiver support/ 3791 5496 

80 or/76-79 1123032 1484492 

81 exp United States/ 2687290 2960403 

82 (united states or USA or "U.S.A." or "U.S." or America*).ti,ab,jx,in. 17864259 21066159 

83 81 or 82 19039147 22286167 

84 letter.pt. or letter/ 2357139 2669402 

85 note.pt. 869443 1006760 

86 editorial.pt. 1289426 1559088 

87 (letter or comment*).ti. 385138 468479 

88 animal/ not human/ 5989752 6548738 

89 or/84-88 10580122 11873327 

90 51 and 80 and 83 9092 12415 

91 90 not 89 8734 11965 

92 91 use oemezd 6750 9413 

93 46 or 92 8979 12192 

94 limit 93 to english 8924 12134 

95 limit 94 to last 5 years 3640 NA 

95 limit 94 to yr="2021-current" NA 3511 

96 remove duplicates from 95 2990 2919 

* Medline (“ppezv”) results only 
**Embase (“oemezd”) results only 
***Combined MEDLINE and Embase results 

The search strategy was initially run on October 28, 2021 in the following databases: 

 Embase 1974 to October 27, 2021  



 Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed 
Citations, Daily and Versions(R) 1946 to October 27, 2021  

The search strategy was re-run on May 1, 2025 in the following databases: 

 Embase 1974 to April 30, 2025  
 Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed 

Citations, Daily and Versions(R) 1946 to April 30, 2025  
  

Supplemental Table 3. STROBE statement recommendation checklist 

 Item 
No 

Recommendation 

Title and abstract 
 

1 (a) Indicate the study’s design with a commonly used term in the title or the 
abstract 
(b) Provide in the abstract an informative and balanced summary of what 
was done and what was found 
 

Introduction   
Background 2 Explain the scientific background and rationale for the investigation being 

reported 
Objectives 3 State specific objectives, including any pre-specified hypotheses 

Methods   
Study design 4 Present key elements of study design early in the paper 
Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, 
exposure, follow-up, and data collection 

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of 
selection of participants. Describe methods of follow-up 
Case-control study—Give the eligibility criteria, and the sources and methods 
of 
case ascertainment and control selection. Give the rationale for the choice of 
cases 
and controls 
Cross-sectional study—Give the eligibility criteria, and the sources and 
methods of 
selection of participants 
 
(b) Cohort study—For matched studies, give matching criteria and number of 
exposed and unexposed 
Case-control study—For matched studies, give matching criteria and the 
number of 
controls per case 
 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, 
and effect 
modifiers. Give diagnostic criteria, if applicable 

Data 
sources/measurement 

8 For each variable of interest, give sources of data and details of methods of 
assessment (measurement). Describe comparability of assessment methods 
if there 
is more than one group 

Bias 9 Describe any efforts to address potential sources of bias 
Study size 10 Explain how the study size was arrived at 



 Item 
No 

Recommendation 

Quantitative variables 11 Explain how quantitative variables were handled in the analyses.  If 
applicable, describe which groupings were chosen and why 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for 
confounding 
(b) Describe any methods used to examine subgroups and interactions 
(c) Explain how missing data were addressed 
(d) Cohort study—If applicable, explain how loss to follow-up was addressed 
Case-control study—If applicable, explain how matching of cases and 
controls was 
addressed 
Cross-sectional study—If applicable, describe analytical methods taking 
account of 
sampling strategy 
(e) Describe any sensitivity analyses 

Results   
Participants 13 (a) Report numbers of individuals at each stage of study—e.g. numbers 

potentially eligible, 
examined for eligibility, confirmed eligible, included in the study, completing 
follow-up, and 
analyzed 
(b) Give reasons for non-participation at each stage 
(c) Consider use of a flow diagram 

Descriptive data 14 (a) Give characteristics of study participants (e.g. demographic, clinical, 
social) and information 
on exposures and potential confounders 
(b) Indicate number of participants with missing data for each variable of 
interest 
(c) Cohort study—Summarize follow-up time (e.g., average and total amount) 

Outcome data 15 Cohort study—Report numbers of outcome events or summary measures 
over time 
Case-control study—Report numbers in each exposure category, or 
summary measures of 
exposure 
Cross-sectional study—Report numbers of outcome events or summary 
measures 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted 
estimates and their 
precision (e.g., 95% confidence interval). Make clear which confounders 
were adjusted for and 
why they were included 
(b) Report category boundaries when continuous variables were categorized 
(c) If relevant, consider translating estimates of relative risk into absolute risk 
for a meaningful 
time period 

Other analyses 17 Report other analyses done—e.g. analyses of subgroups and interactions, 
and sensitivity 
Analyses 

Discussion   
Key results 18 Summarize key results with reference to study objective 
Limitations 19 Discuss limitations of the study, taking into account sources of potential bias 

or imprecision. 
Discuss both direction and magnitude of any potential bias 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, 
limitations, multiplicity 



 Item 
No 

Recommendation 

of analyses, results from similar studies, and other relevant evidence 
Generalizability 21 Discuss the generalizability (external validity) of the study results 
Other Information   
Funding 22 Give the source of funding and the role of the funders for the present study 

and, if applicable, for the original study on which the present article is based 
 



Supplemental Table 4. STROBE statement checklist for the included publications 
  STROBE Item Number Total 

number Citation  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 
Caregiver burden SLR                        
Affinito 2018 Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y N/A Y Y Y Y N 19 
Chadban 2023* Y Y Y Y Y Y Y Y N N Y N N Y Y N N Y N Y N Y 14 
Ghahramani 2022 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N/A Y Y Y Y Y 21 
Michalopoulos 2022 Y Y Y Y Y Y N Y N Y Y Y Y Y Y Y Y Y Y Y Y Y 20 
Rasmussen 2020 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 22 
Starks 2019 N Y Y Y Y Y Y Y N Y Y Y Y Y Y Y N/A Y N Y Y Y 18 
Whittington 2025* Y Y Y Y Y Y Y Y N N Y N N Y Y N N Y N Y N Y 14 
Patient burden SLR                        
Abedeen 2023* Y Y Y N N N Y N N N N N N Y Y N NA Y N N N NA 7 
Acquah 2021 Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y N/A Y Y Y Y Y 20 
Adjeroh 2023 Y Y Y Y Y Y Y Y N N Y Y Y Y Y Y Y Y Y Y Y Y 20 
Awan 2020 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N 21 
Becker 2020 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N/A Y Y Y Y Y 21 
Becker 2022 Y Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y Y N Y N Y 19 
Borshchenko 2019* Y Y Y Y Y Y Y Y N N Y N N Y Y N N Y N Y N Y 14 
Brown 2021 Y Y Y Y Y N Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 21 
Cabacungan 2019* Y Y Y Y Y Y N N N N N N N Y Y Y N Y N Y N N 11 
Cervantes 2021 Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y N Y Y Y Y Y 20 
Chadban 2023* Y Y Y Y Y Y Y Y N N Y N N Y Y N N Y N Y N Y 14 
Cohen 2019 Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y N/A Y Y Y Y Y 20 
Daniel 2021 Y Y Y Y N Y Y Y N Y Y Y N Y Y Y Y Y Y Y Y Y 19 
Das 2024* Y Y Y Y Y Y Y N N Y N N Y Y Y Y NA Y N Y N N 14 
Debnath 2021 Y Y Y Y N Y Y Y N Y Y Y Y Y Y Y N/A Y Y Y Y Y 19 
Domenick Sridharan 2018 Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y Y Y Y Y Y Y 21 
Egeolu 2023 Y Y Y Y Y Y Y Y Y N Y Y N Y Y Y NA Y N Y N NA 16 
Eneanya 2019 Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y N/A Y Y Y Y Y 20 
Gemmell 2016 Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y N/A Y Y Y Y N 19 
Ghahramani 2021 Y Y Y Y Y Y Y Y Y Y Y Y Y N Y Y N/A Y Y Y Y Y 20 
Grams 2021 Y Y Y Y Y Y Y Y N N Y N N Y Y Y N Y Y Y N Y 21 



  STROBE Item Number Total 
number Citation  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

Grandy 2021 N Y Y N Y Y Y Y Y N Y Y Y Y Y N NA Y Y Y Y Y 17 
Hall 2018 Y Y Y Y Y Y Y Y N N Y Y Y Y Y Y N/A Y Y Y Y Y 19 
Hall 2019 Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y Y Y Y Y Y Y 21 
Harhay 2020 Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y Y Y Y Y Y Y 21 
Hogan 2017 Y Y Y Y Y N Y Y N Y Y N Y Y Y N N/A Y Y Y Y Y 17 
Hynes 2019 Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y Y Y Y Y Y Y 21 
Kalantar 2019 Y Y Y Y Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y Y Y 21 
Kim 2024 Y Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y Y N Y N Y 19 
Kharat 2020 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N/A Y Y Y Y Y 21 
Li 2016 Y Y Y Y Y Y Y Y Y Y Y Y N N Y Y Y Y Y Y Y N 19 
Liebman 2016 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N/A Y Y Y Y Y 21 
Loor 2024 Y Y Y Y Y Y Y Y N N Y Y Y Y Y Y Y Y Y Y Y Y 20 
Lorenz 2017 Y Y Y Y Y Y Y Y N Y Y Y Y Y Y N N/A Y Y Y Y Y 19 
Luo 2017 Y Y Y Y Y Y Y Y N Y Y Y N Y Y N N/A Y Y Y Y Y 18 
McAdams-Delmarco 2018 Y Y Y Y Y Y Y Y N Y Y N N Y Y Y Y Y Y Y Y Y 19 
Meraya 2020 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 22 
Michalopoulos 2022 Y Y Y Y Y Y N Y N Y Y Y Y Y Y Y Y Y Y Y Y Y 20 
Mour 2023* Y Y Y Y Y Y N N N N N N N Y Y Y N Y N Y N N 11 
Naljayan 2023 N Y Y Y Y Y N N N Y Y Y Y Y N Y NA Y N N  Y NA 13 
Ozieh 2019 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 22 
Peipert 2020 Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y Y Y Y Y Y Y 21 
Peipert 2019 Y Y Y Y N Y Y Y N Y Y Y Y Y Y Y Y Y Y Y Y Y 20 
Pollock 2025 Y Y Y Y Y Y Y Y N N Y N N Y Y Y Y Y Y Y Y Y 18 
Raspovic 2017 Y Y Y Y Y N Y Y Y Y Y Y N Y Y N N/A Y Y Y N Y 17 
Reyes 2021 Y Y Y Y Y N Y Y N Y Y N Y Y Y Y Y Y Y Y Y N 18 
Rhee 2017 Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 22 
Robiner 2021 Y Y Y Y Y Y Y Y N Y Y Y N Y Y Y N/A Y Y Y Y Y 19 
Robiner 2022 N Y Y N N N N Y N N Y N Y Y Y N N/A Y Y Y Y Y 12 
Small 2017 Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y N/A Y Y Y Y Y 20 
Song 2018 Y Y Y Y Y Y Y Y N Y Y Y N Y Y N Y Y Y Y Y Y 19 
Speyer 2024 Y Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y Y Y Y Y Y 21 



  STROBE Item Number Total 
number Citation  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

Taylor 2021 Y Y Y Y Y Y Y Y N N Y Y N Y Y Y Y Y N Y Y Y 18 
Van Haalen 2020 Y Y Y Y Y Y N Y Y Y Y Y Y Y Y Y NA Y Y Y Y Y 20 
Warsame 2018 Y Y Y Y Y Y Y Y N Y Y Y N Y Y N Y Y Y Y Y Y 19 
Whittington 2025* Y Y Y Y Y Y Y Y N N Y N N Y Y N N Y N Y N Y 14 

*Conference abstract 

 



Supplemental Table 5. Study characteristics: Patient burden SLR  

Author, Year Geographic region Study design Study period 
Patient 
population 

N 

Abedeen 2023 
(abstract) 

New York, US 
(inner city) 

Cross-
sectional 

NR 
ESKD, dialysis; 
transplant 
recipients 

40 

Acquah 2021[1] US 

Cross-
sectional 
survey 
(NHIS) 

2014-2018 
CKD; aged 18-
64 yrs 

1,425 

Adjeroh 2023 US 
Cross-

sectional 
2010-2019 

CKD; non-
dialysis 

649 

Awan 2020[2] US 
Retrospective 

(ESKD 
registry) 

2007-2014 
Dialysis 
initiation; aged 
18-54 yrs 

75,700 

Becker 2020[3] US 
Prospective 

observational 
2018-2017 ESKD 2,545 

Borshchenko 2019[4] 
(abstract) 

New York, US 
Retrospective 
observational 

2014-2018 HD patients 249 

Brown 2021[5] US 
Prospective 

observational 
([P]DOPPS) 

2012-2019 

HD patients 1,441 

PD patients 1,445 

Cabacungan 2019[7] 
(abstract) 

North Carolina 
Cross-

sectional 
NR 

African 
American 
patients; kidney 
transplant 
waiting list 

300 

Cervantes 2021[6] Colorado, US 
Cross-

sectional 
NR 

Scheduled HD, 
after 
emergency HD 
(undocumented 
immigrants) 

30 

Chadban 2023[8] 
(abstract) 

US 
Cross-

sectional 
(PACE-CKD) 

2022 
CKD; aged ≥18 
years 

199 

Cohen 2019[9] US 
Retrospective 
observational 

2014-2016 
Dialysis 
patients 

240,343 

Daniel 2021[10] Alabama, US 
Cross-

sectional 
NR HD patients 124 

Das 2024[11] 
(abstract) 

US 
Retrospective 
observational 

(MEPS) 
2018-2021 CKD patients 141 

Domenick Sridharan 2018[12] Pittsburgh, US 
Prospective 

observational 
 HD patients 77 



Author, Year Geographic region Study design Study period 
Patient 
population N 

Egeolu 2023 Atlanta, US 
Cross-

sectional 
2021-2022 

ESKD + 
diabetes, with 
or without 
diabetic 
retinopathy 

93 

Eneanya 2019[13] US 
Retrospective 
observational 

2013-2015 
HD and PD 
patients 

5,114 

Gemmell 2016[14] Pittsburgh, US 
Prospective 

observational 
2004-2009 CKD 182 

Ghahramani 2021[15, 16] Pennsylvania, US 
Prospective 

observational 
NR CKD, stage 4/5 155 

Grams 2021[17] US 
Prospective 

observational 
(CRIC) 

2003-2018 CKD 3,939 

Grandy 2021[18] US 
Retrospective 
observational 

2015, 2017-2018 

CKD, stage 3-
4, with and 
without 
hyperkalaemia 

376 

Hall 2018[19] US 
Prospective 

observational 2012-2013 HD; ≥75 yrs 3,132 

Hall 2019[20] US 
Prospective 

observational 2012-2013 
Dialysis; ≥65 
yrs 

1,371 

Harhay 2020[21] US 
Prospective 

observational 
(CRIC) 

2003-2008 Advanced CKD 1,676 

Hogan 2017[22] Dallas, US 
Prospective 

observational 
2013 

Emergent 
dialysis in 
ESKD 

88 

Hynes 2019[23] Chicago, US 
Prospective 

observational 
2015-2016 ESKD 175 

Kalantar 2019[24] US 
Prospective 

observational 
2011-2016 Dialysis 753 

Kharat 2020[25] 
US 

(MEPS) 
Cross-

sectional 
2002-2016 

CKD + 
diabetes 

3,489 

Kim 2024 US 
Cross-

sectional 
2018 Kidney failure 40 

Li 2016[26] Los Angeles, US 
Cross-

sectional 
NR HD patients 72 

Liebman 2016[27] US 
Retrospective 
observational 

2006 HD patients 11,756 

Loor 2024 Pittsburg, US 
Prospective 

observational 
2010-2018 

KT recipients, 
pre- and post-
transplant 

166 



Author, Year Geographic region Study design Study period 
Patient 
population N 

Lorenz 2017[28] Rochester, US 
Prospective 

observational 
2012-2014 

LDKT 
recipients 

140 

Luo 2018[29] US 
Retrospective 
observational 

2015-2016 ESKD 11,849 

McAdams-DeMarco 2018[30] Baltimore, US 
Prospective 

observational 
2014-2017 KT recipient 443 

Meraya 2020 
US 

(MEPS) 
Cross-

sectional 
2009-2015 

CKD + 
diabetes 

942 

Michalopoulos 2022[31, 32] US 
Cross-

sectional, 
online survey 

2020 

CKD with and 
without 
anemia; aged 
≥18 years 

410 

Mour 2023 
(abstract) 

US 

Cross-
sectional / 

prospective 
observational 

2022 
ESKD, elderly, 
pre- and post-
KT 

128 

Nalijayan 2020[33] 
(abstract) 

US 
Prospective 

observational 
2015-2019 

PD 
(incremental, 
full) 

NR 

Naljayan 2023 US 
Retrospective 
observational 

2015-2019 

PD (CAPD, 
APD; 
incremental, 
full) 

1,658 

Ozieh 2019[34] US 

Retrospective 
observational 
(MEPS-HC 

data) 

2002-2011 
Kidney 
disease, aged 
18-64 yrs 

2,966 

Peipert 2019[35]  US 
Prospective 

observational 
NR 

Dialysis 
patients 

58,851 

Peipert 2020[36] US 
Prospective 

observational 
2007-2016 

LDKT 
recipients 

477 

Pollock 2025 US 
Prospective 

observational 
2019 

(baseline) 
CKD patients NR 

Raspovic 2017[37] Dallas, US 
Prospective 

observational 
NR 

ESKD + 
diabetes 

30 

Reyes 2021[38] New York, US 
Cross-

sectional 
NR 

ESKD, 
outpatient HD 

95 

Rhee 2017[39] California, US 
Prospective 

observational 
2013-2015 HD patients 450 

Robiner 2021[40] Minnesota, US 
Prospective 

observational 
NR 

Transplant 
recipients 

28 



Author, Year Geographic region Study design Study period 
Patient 
population N 

Robiner 2022 US 
Prospective 

observational 
NR 

ESKD, KT 
candidates 

139 

Small 2017[41] US 
Cross-

sectional  
(MEPS data) 

2011-2013 

Non-dialysis 
dependent 
CKD, aged ≥21 
yrs 

52 

Song 2018[42] North Carolina, US 
Prospective 

observational 
2012-2015 

Dialysis 
patients 

277 

Speyer 2024 US 
Cross-

sectional 
2013-2021 

CKD, stage 3-
5, non-dialysis 

1,184 

Taylor 2021 US 
Prospective 

observational 
2014-2020 KT candidates 1,298 

Van Haalen 2020[43] US 
Cross-

sectional 
 2012-2018 CKD patients 1,933 

Warsame 2018[44] Baltimore, US 
Cross-

sectional 
2016-2017 HD patients 431 

Whittington 2025[45] 
(abstract) 

North Carolina, US 
Prospective 

observational 
NR KT patients1 10 

      

Abbreviations: CKD=chronic kidney disease; ESKD=end-stage kidney disease; HD=hemodialysis; KT=kidney transplant; LDKT=living 
donor kidney transplant; MEPS-HC=Medical Expenditure Panel Survey Household Component; NHIS=National Health Interview Survey; 
PD=peritoneal dialysis; NR=Not reported; US=United States. 
1 Kidney transplant caregiver-recipient dyads. 



Supplemental Table 6. Patient characteristics: Patient burden SLR 

Author, Year Patient 
population 

N Mean (SD) age, 
years 

n (%) male Ethnicity/race Insurance,  
n (%) 

Employment,  
n (%) 

Income level,  
n (%) 

Abedeen 2023 
(abstract) 

ESKD, dialysis; 
transplant 
recipients 

40 59.7 (15.6) 26 (70) African American: 30 (77) 
Insured: 40 (100) 
Uninsured: 0 (0) 

NR <$40,000: 13 (32.5) 

Acquah 2021 
CKD; aged 18-
64 yrs 

1,425 48.6 (12.6) 568 (42.5) 

Non-Hispanic white: 833 (58.6) 
Non-Hispanic Black: 238 (14.9) 

Hispanic: 250 (20.2) 
Other, non-Hispanic:104 (6.3) 

Private: 546 (43.3) 
Medicaid: 554 

(36.1) 
Uninsured: 185 

(12.3) 
Other: 139 (8.3) 

NR Low income: 786 
(49.9) 

Middle/high income: 
580 (50.1) 

 

Adjeroh 2023 
CKD; non-
dialysis 

649 61.6 (13.9) 306 (50.3) 

White: 289 (62.9) 
African American: 211 (20.7) 

Non-white Hispanic: 102 (10.3) 
Other: 47 (6.1) 

 

NR NR Low income: 343 
(44.3) 

Middle income: 159 
(25.7) 

High income: 147 
(30.0) 

Awan 2020 ESKD; aged 
18-54 years 

75,700 NR1 48,798 
(64.4) 

White: 44,209 (58.4) 
Black: 25,359 (33.5) 
Other: 6,132 (8.1) 

Medicare disability: 
4996 (6.6) 

Employed: 
46,934 (62.0) 

NR 

Becker 2020 ESKD 2,545 57.2 (12.9) 
1,547 
(60.8) 

White: 399 (15.7) 
Black: 537 (21.1) 

Hispanic: 1352 (53.1) 
Asian: 147 (5.8) 

Other/missing: 110 (4.3) 

NR NR NR 

Borshchenko 
2019 
(abstract) 

HD 249 Median: 62 149 (60) 
White: 115 (46) 

 

Private: 62 (25) 
Medicare:149 (60) 
Medicaid: 37 (15)  

NR NR 

Brown 2021 
HD 1,441 62.9 (14.8) 770 (53) NR NR Employed: 42% NR 
PD 1,445 59.6 (14.8) 796 (55) NR NR Employed: 20% NR 

Cabacungan 
2019 

African 
American 
patients; kidney 
transplant 
waiting list 

300 52 (11) 168 (56) African American: 300 (100) 

NR Retired due to 
disability:  
150 (50.0) 

Near or below 
poverty: 75 (25) 

Household income 
<$40,000: 129 (43) 

Cervantes 
2021 

Scheduled HD, 
after 
emergency HD 

30 51.7 (10.6) 20 (66.7) 
NR 

(All undocumented immigrants) 

[0 (0)] Employed: 8 
(27) 

Income ≤$15,000:  
28 (83) 



Author, Year 
Patient 

population 
N 

Mean (SD) age, 
years 

n (%) male 
Ethnicity/race Insurance,  

n (%) 
Employment,  

n (%) 
Income level,  

n (%) 
(undocumented 
immigrants) 

Chadban 2023 
(abstract) 

CKD 199 Median: 58 NR NR 
NR NR NR 

Cohen 2019 Dialysis 240,343 60.7 (14.7) 
183,048 
(55.4) 

White: 129,909 (39.3) 
Black: 118,141 (35.8) 

Hispanic: 57,911 (17.5) 
Asian: 11,473 (3.5) 

Other/unknown: 12,968 (3.9) 

NR NR NR 

Daniel 2021 HD 124 57.9 (14.3) 60 (48.4) 
Caucasian: 27 (21.8) 

African-American: 97 (78.2) 
NR NR NR 

Das 2024 
(abstract) 

CKD 141 NR NR NR 
NR NR NR 

Domenick 
Sridharan 
2018 

HD 77 61.8 (15.9) 43 (55.8) 

White: 30 (39.0) 
Black/African-American: 46 

(59.7) 
Other: 1 (1.3) 

NR NR NR 

Egeolu 2023 

ESKD + 
diabetes, no 
diabetic 
retinopathy 

23 62.9 (14) 
 

11 (48) 
 

NR 

Private: 8 (35) 
Public: 19 (83) 

 

Employed: 1 
(4.5) 

Disabled: 14 
(64) 

Retired: 7 (32) 
 

<$20,000: 6 (27) 
$20,000-$50,000: 7 

(23) 
>$50,000: 2 (8) 

 
 

ESKD + 
diabetes, with 
diabetic 
retinopathy 

70 57.8 (11) 35 (50) HR 

Private: 23 (33) 
Public: 63 (90) 

Employed: 13 
(18) 

Disabled: 36 
(51) 

Retired: 16 (23) 

<$20,000: 24 (36) 
$20,000-$50,000: 

15 (23) 
>$50,000: 8 (11 

Eneanya 2019 HD and PD  5,114 60.3 (14) 2864 (56) Black: 1176 (23) 
Hispanic: 563 (11) 

NR NR Mean household 
income: $50,888  

Gemmell 2016 CKD 182 53.0 (14.5) 116 (63.7) 
White: 119 (65.4) 
Black: 57 (31.3) 
Other: 6 (3.3) 

NR NR NR 

Ghahramani 
2021 

CKD, stage 4/5 155 NR1 88 (56.8) 
White: 74 (47.7) 

Hispanic: 17 (11.0) 
NR Employed: 46 

(29.7) 
NR 

Grams 2021 CKD 3,939 57.7 (11.0) 2161 (54.9) 
Black: 1658 (42.1) 

Hispanic: 497 (12.6) 
NR NR NR 



Author, Year 
Patient 

population 
N 

Mean (SD) age, 
years 

n (%) male 
Ethnicity/race Insurance,  

n (%) 
Employment,  

n (%) 
Income level,  

n (%) 

Grandy 2021 

CKD, stage 3/4, 
no 
hyperkalaemia  

312 
66 (12.6) 

 
179 (57.4) 

 

White: 213 (68.3) 
Black: 52 (16.7) 

Non-white Hispanic: 23 (7.4) 
 

NR Employed FT: 
82 (26.8) 

Employed PT: 
25 (8.2) 

Unemployed: 11 
(3.6) 

 
 

NR 

CKD, stage 3/4, 
with 
hyperkalaemia  

64 67.3 (13.1) 37 (57.8) 
White: 42 (65.6) 
Black: 12 (18.8) 

Non-white Hispanic: 6 (9.4) 

NR Employed FT: 
14 (22.2) 

Employed PT: 8 
(12.7) 

Unemployed: 2 
(3.2) 

NR 

Hall 2018 HD; ≥75 yrs 3,132 80.5 (4.4) 1570 (50.1) 

Caucasian: 1590 (50.8) 
African American: 893 (28.5) 

Hispanic: 420 (13.4) 
Other: 228 (7.3) 

Medicaid: 675 
(22.9) 

No Medicaid: 2270 
(77.1) 

NR NR 

Hall 2019 
Dialysis; ≥65 
yrs 

1,371 79.9 (4.5) 677 (49.4) 

White: 675 (49.3) 
African American (419 (30.6) 

Hispanic: 178 (13.0) 
Other: 98 (7.2) 

Medicare: 1,350 
(98.5) 

Dual-eligible 
coverage: 293 

(21.4) 

NR NR 

Harhay 2020 Advanced CKD 1,676 58.8 (11.4) 874 (52.5) 
Hispanic: 300 (18.0) 

Non-Hispanic Black: 759 (45.6) 
Non-Hispanic White: 537 (32.3) 

Insured: 1,094 
(71.2) 

Not insured: 164 
(10.7) 

Unknown: 279 
(18.2) 

NR ≤$20,000: 661 
(39.7) 

>$20,000: 752 
(45.2) 

Hogan 2017 
Emergent 
dialysis in 
ESKD 

88 46.3 (13.5) 51 (63.0) Hispanic: 86 (98.9) 
Asian: 1 (1.1) 

NR NR NR 

Hynes 2019 ESKD 175 54.4 (15.0) 97 (55) 
African American: 86 (49) 

Hispanic: 83 (47) 
White/other: <11 

Medicare/Medicaid: 
146 (83) 

No 
Medicare/Medicaid: 

29 (17) 

Full-time: 14 
(8.0) 

Part-time (15 
(9.0) 

Not employed 
143 (82.0) 

<$20,000: 108 (68) 
$20,000-$39,999: 

30 (19) 
>$40,000: 22 (14) 



Author, Year 
Patient 

population 
N 

Mean (SD) age, 
years 

n (%) male 
Ethnicity/race Insurance,  

n (%) 
Employment,  

n (%) 
Income level,  

n (%) 
Self-employed: 

<11 

Kalantar 2019 Dialysis 753 55 (14) 437 (58.0) 
Hispanic: 368 (49) 

African American: 239 (32) 
Other: 146 (19) 

Medicare/Medicaid: 
581 (77) 

Private: 82 (11) 
Other/Unknown: 90 

(12) 

NR NR 

Kharat 2020 CKD + diabetes 3,489 NR1 1,702 
(48.8) 

Hispanic: 488 (14.0) 
Non-Hispanic Black: 583 (16.7) 
Non-Hispanic Asian: 89 (2.6) 

Other: 2,327 (66.7) 

Private: 1,685 
(48.3) 

Public: 1,570 (45.0) 
Uninsured: 230 

(6.6) 

NR Poor: 970 (27.8) 
Low income: 691 

(19.8) 
Middle income: 

991(28.4) 
High income: 841 

(24.1) 
Kim 2024 Kidney failure 40 53.03 (11.83) 11 (27.5) NR NR NR NR 
Li 2016 HD patients 72 52 (13) 49 (68) NR NR NR NR 

Liebman 2016 HD patients 11,756 61.1 (14.7) 
6,187 
(52.6) 

White: 6,686 (56.9) 
Black: 4,399 (37.4) 

Other: 671 (5.7) 
 

Hispanic: 1,773 (15.1) 
Non-Hispanic: 9,983 (84.9) 

NR NR NR 

Loor 2024 
KT recipients, 
pre- and post-
transplant 

166 50.8 (14.7) 95 (57.2) 
Black: 18 (10.8) 

Non-white Hispanic: 133 (80.1) 
Other: 15 (9) 

Private: 72 (43.4) 
Public 34 (20.5) 

 

NR <$50,000: 32 (51.3) 

Lorenz 2017 LDKT recipients 140 51.2 (15.1) 86 (61.4) White: 127 (90.7) NR NR NR 
McAdams-
DeMarco 2018 

KT recipient 443 52.0 (14.1)  278 (62.7) African-American: 169 (38.2) 
NR NR NR 

Michalopoulos 
2022 

CKD (overall); 
aged ≥ 18 
years 

410 
NR1 

≥55 years: 266 
(64.9) 

170 (41.5) 

Caucasian: 308 (75.1) 
African American: 70 (17.1) 

Hispanic: 28 (6.8) 
Asian American: 8 (2.0) 

Native American / Alaska Native: 
14 (3.4) 

Other/not answered: 6 (1.5) 

NR Employed: 133 
(32.4) 

NR 



Author, Year 
Patient 

population 
N 

Mean (SD) age, 
years 

n (%) male 
Ethnicity/race Insurance,  

n (%) 
Employment,  

n (%) 
Income level,  

n (%) 

CKD plus 
anemia 
(subgroup); 
aged ≥ 18 
years 

190 
NR1 

≥55 years: 117 
(61.6) 

62 (32.6) 

Caucasian: 137 (72.1) 
African American: 40 (21.1) 

Hispanic: 13 (6.8) 
Asian American: 3 (1.6) 

Native American / Alaska Native: 
8 (4.2) 

Other/not answered: 3 (1.6) 

NR Employed: 55 
(28.9) 

NR 

CKD - no 
anemia 
(subgroup); 
aged ≥ 18 
years 

220 
NR1 

≥55 years: 149 
(67.7) 

108 (49.1) 

Caucasian: 171 (77.7) 
African American: 30 (13.6) 

Hispanic: 15 (6.8) 
Asian American: 5 (2.3) 

Native American / Alaska Native: 
6 (2.7) 

Other/not answered: 3 (1.4) 

NR Employed: 78 
(35.5) 

NR 

Mour 2023 
(abstract) 

ESKD, elderly, 
pre- and post-
KT 

128 70 (4.1) NR White: 104 (81) 
NR NR NR 

Nalijayan 2020 
 

PD 
(incremental, 
full) 

NR NR NR NR 
NR NR NR 

Naljayan 2023 

PD (CAPD, 
incremental) 

107 
57.1 (13.5) 

 
53 (49.5) 

 

White: 53 (49.5) 
Black: 22 (20.6) 
Other: 32 (30) 

 

Private 
44 (41.1) 

 

NR NR 

PD (CAPD, full) 107 58.0 (13.5) 
 

62 (58) 
 

White: 61 (57) 
Black:24 (22.4) 
Other: 22 (20.6) 

 

Private: 44 (41.1) 
 

NR NR 

PD (APD, 
incremental) 

722 
57.0 (13.5) 

 
477 (66.1) 

 

White: 401 (55.5) 
Black: 132 (18.3) 
Other 189 (26.2)  

 

Private: 392 (54.3) 
 

NR NR 

PD (APD, full) 722 56.9 (13.3) 441 (61.1) 
White: 355 (49.2) 
Black: 182 (25.2) 
Other: 185 (25.6) 

Private: 405 (56.1) NR NR 



Author, Year 
Patient 

population 
N 

Mean (SD) age, 
years 

n (%) male 
Ethnicity/race Insurance,  

n (%) 
Employment,  

n (%) 
Income level,  

n (%) 

Ozieh 2019 
Kidney disease, 
aged 18-64 yrs 
(MEPS-HC) 

2,966 NR1 (50.9) 

Non-Hispanic white: 2,115 (71.3) 
Non-Hispanic Black: 332 (11.2) 

Hispanic: 389 (13.1) 
Other: 131 (4.4) 

Private: 2,055 
(69.3) 

Public: 578 (19.5) 
Uninsured: 332 

(11.2) 

NR Poor: 569 (19.2) 
Low income: 392 

(13.2) 
Middle income: 884 

(29.8) 
High income: 1,115 

(37.6) 
Pollock 2025 CKD  NR NR NR NR NR NR NR 

Raspovic 2017 
ESKD + 
diabetes 

30 
Median: 59 
(46.8-61.0) 

23 (76.7) NR 
NR NR NR 

Reyes 2021 ESKD, 
outpatient HD 

95 58.0 (14.0) 53 (56) Black: 42 (44) 
Latino: 38 (40) 

NR NR <$30,000: 77 (81) 

Rhee 2017 HD 450 54.7 (14.5) 243 (54) 
Hispanic: (51) 

Non-Hispanic (49) 

Medicare/Medicaid: 
(77) 

Private: (11) 
Other/unknown 

(12) 

NR NR 

Robiner 2021 Transplant 
recipients 

28 50.9 (14.0) 17 (60.7) 

African American: 1 (3.6) 
Asian: 1 (3.6) 

Caucasian: 25 (89.3) 
Hispanic: 0 (0) 

Native American: 1 (3.6) 
Other: 0 (0)  

NR NR NR 

Robiner 2022 
ESKD, KT 
candidates 

139 54.33 (12.69) 80 (57.6) 

White: 117 (84.2) 
Black: 13 (9.4) 

Non-white Hispanic: 4 (2.9) 
Asian: 1 (0.7) 

Native American (3 (2.2) 
Other: 1 (0.7) 

NR NR NR 

Small 2017 

Non-dialysis 
dependent 
CKD, aged ≥21 
yrs 

52 65.5 (NR) 25 (48.7) 

Non-Hispanic white: 41 (79.7) 
Non-Hispanic Black: 6 (11.6) 

Hispanic: 4 (7.4) 
Other: 1 (1.3) 

Private: 34 (65.2) 
Public: 14 (26.8) 

Uninsured: 4 (8.1) 

NR Poor: 5 (9.3) 
Near Poor: 1 (2.6) 

Low income: 9 
(17.2) 

Middle income: 17 
(32.8) 

High income: 20 
(38.1) 



Author, Year 
Patient 

population 
N 

Mean (SD) age, 
years 

n (%) male 
Ethnicity/race Insurance,  

n (%) 
Employment,  

n (%) 
Income level,  

n (%) 

Song 2018 
Dialysis 
patients 

277 58.7 (12.6) 144 (52) 
African American: 168 (74.0) 

White: 52 (22.9) 
Other: 7 (3.1) 

 Employed: 18 
(7.9) 

<$20,000: 119 
(52.4) 

$20,000-$49,999:  
(73 (32.2) 

>$50,000: 26 (11.5) 

Speyer 2024 CKD, stage 3-5, 
non-dialysis 

1,184 69.5 (12.0) 601 (50.8) NR 

NR NR NR 

Taylor 2021 

KT candidates; 
low disease 
burden 

420 56 (13) 374 (65) 

White: 187 (45) 
Black: 189 (45) 

Non-white Hispanic: 17 (4) 
Other (27 (6) 

NR NR NR 

KT candidates, 
medium 
disease burden  

403 55 (13) 263 (65) 

White: 197 (49) 
Black: 150 (37) 

Non-white Hispanic: 16 (4) 
Other: 40 (10) 

NR NR NR 

KT candidates, 
high disease 
burden 

202 55 (13) 104 (51) 

White: 99 (49) 
Black: 84 (42) 

Non-white Hispanic: 7 (4) 
Other: 12 (6) 

NR NR NR 

KT candidates, 
very high 
disease burden  

273 52 (13) 142 (52) 

White: 120 (44) 
Black: 114 (42) 

Non-white Hispanic: 16 (6) 
Other: 23 (8) 

NR NR NR 

Van Haalen 
2020 

CKD 1,933 59.8 (14.2) 1064 (55) 

White/Caucasian: 1063 (55) 
Chinese: 37 (2) 

African American: 512 (27) 
Hispanic/Latino: 197 (10) 

Asian, other: 64 (3) 
Other: 59 (3) 

NR Employed: 574 
(30) 

Retired: 719 
(37) 

Other: 558 (29) 

NR 

Warsame 
2018 

HD patients 431 54 (13) 279 (64.7) 
African American: 231 (53.6) 

Hispanic: 420 (97.4) 
NR Employed: 111 

(25.8) 
NR 



Author, Year 
Patient 

population 
N 

Mean (SD) age, 
years 

n (%) male 
Ethnicity/race Insurance,  

n (%) 
Employment,  

n (%) 
Income level,  

n (%) 
Whittington 
2025  
(abstract) 

KT patients 10 NR NR Black: 3 (30) 
NR NR NR 

Abbreviations: CKD=chronic kidney disease; ESKD=end-stage kidney disease; HD=hemodialysis; MEPS-HC=Medical Expenditure Panel Survey Household Component; NR=Not reported. 
1 These studies did not report mean age,but reported number of patients within defined age bands. 



Supplemental Table 7. Study characteristics: Caregiver burden SLR  

Author, Year Geographic region 
Study 
design 

Study period Patient population 
N 

caregivers 

Affinito 2018 US 
Cross-

sectional  
NR 

ESKD patients 
receiving 
hemodialysis 

89 

Chadban 2023 
(abstract) 

US 
Cross-

sectional 
2022 CKD patients 113 

Ghahramani 2022 Pennsylvania, US Prospective NR CKD patients 86 

Michalopoulos 2022 US 
Cross-

sectional 
2020 

CKD patients with 
and without anemia 

258 

Rasmussen 2020 Maryland, US Prospective 2016-2019 

Pre-transplant 
patients on dialysis; 
post-transplant 
patients 

99 

Starks 2019 Mid-South US 
Cross-

sectional 
NR Dialysis recipients 75 

Whittington 2025 
(abstract) 

North Carolina, US 
Prospective 

observational 
NR KT patients1 10 

Abbreviations: CG=caregiver; CKD=chronic kidney disease; ESKD=end-stage kidney disease; HD=hemodialysis; NR=Not reported; US=United 
States. 
1 Kidney transplant caregiver-recipient dyads. 



Supplemental Table 8. Patient characteristics: Caregiver burden SLR 

Author, Year Patient population N 
Mean (SD) age, 

years n (%) female 
Ethnicity/race, n (%) 

Affinito 2018 
ESKD patients on HD; aged ≥ 
18 years 

NR NR NR NR 

Chadban 2023 

(abstract) 

CKD patients; 32% dialysis-
dependent 

(PACE-CKD study) 
199 Median: 58 years NR NR 

Ghahramani 2022 CKD NR NR NR NR 

Michalopoulos 2022 

CKD (overall); aged ≥ 18 years 258 
NR1 

≥55 years, n (%):  

182 (70.5) 
120 (46.5) 

Caucasian: 187 (72.5) 
African American: 32 (12.4) 

Hispanic: 32 (12.4) 
Asian American: 15 (5.8) 

Native American / Alaska Native: 10 (3.9) 
Other/not answered: 1 (0.4) 

CKD plus anemia (subgroup); 
aged ≥ 18 years 

110 
NR1 

≥55 years, n (%): 

 69 (62.7) 
59 (53.6) 

Caucasian: 71 (64.5) 
African American: 20 (18.2) 

Hispanic: 15 (13.6) 
Asian American: 3 (2.7) 

Native American / Alaska Native: 4 (3.6) 
Other/not answered: 1 (0.9) 

CKD - no anemia (subgroup); 
aged ≥ 18 years 

148 
NR1 

≥55 years, n (%):  

113 (76.4) 
61 (41.2) 

Caucasian: 116 (78.4) 
African American: 12 (8.1) 

Hispanic: 17 (11.5) 
Asian American: 5 (3.4) 

Native American / Alaska Native: 6 (4.1) 
Other/not answered: 0 (0.0) 

Rasmussen 2020 Pre-transplant patients on 
dialysis; post-transplant patients 

NR NR NR NR 



Author, Year Patient population N 
Mean (SD) age, 

years 
n (%) female Ethnicity/race, n (%) 

Starks 2019 Dialysis recipients NR NR NR NR 

Whittington 2025 

(abstract) 
KT patients2 10 NR 5 (50) African American: 3 (30) 

Abbreviations: CKD=chronic kidney disease; ESKD=end-stage kidney disease; HD=hemodialysis; NR=Not reported. 
1 These studies did not report mean age, but reported number of patients within defined age bands.  
2 Kidney transplant caregiver-recipient dyads. 
 

Supplemental Table 9. Caregiver characteristics: Caregiver burden SLR 

Author, Year Caregiver 
description 

N Mean (SD) 
age, years 

n (%) 
female 

Ethnicity/race Employment status, n (%) Relationship with patient 
(providing care to), n (%) 

Affinito 2018 
Primary unpaid CG; 

aged ≥ 18 years 
89 

58.5 (13.6) 
Median: 61 

(range: 22-91) 
85 (95.5) 

Caucasian: 62 (70.5) 
African American: 15 (17.0) 

Hispanic: 7 (8.0) 
Asian American: 1 (1.1) 

Other: 3 (3.4) 

Not employed: 32 (37.6) 
Retired: 6 (7.1) 

Employed, part-time: 15 (17.6) 
Employed, full-time: 32 (32.7) 

Spouse/partner: 60 (69.0) 
Child: 3 (3.4) 

Parent: 18 (20.6) 
Sibling: 1 (1.1) 
Other: 5 (5.7) 

Chadban 2023 
(abstract) 

CG; unpaid 
(CKD pt) 

113 
Median: 38 

years 
NR NR NR 

Parent: 51 (45.1) 
Spouse/partner: 29 (25.7) 

Ghahramani 
2022 

CG; aged ≥ 18 years; 
undergoing peer-led 

mentoring 
86 NR1 55 (64.0) 

Caucasian: 40 (47) 
Hispanic: 8 (9) Employed: 36 (42) NR 

Michalopoulos 
2022 

CG; aged ≥ 18 years 
(CKD pts)  258 

NR1 
<55 years: 152 

(58.9) 
196 (76.0) 

Caucasian: 199 (77.1) 
African American: 31 (12.0) 

Hispanic: 30 (11.6) 
Asian American: 9 (3.5) 

Native American / Alaska Native: 
6 (2.3) 

Other/not answered: 2 (0.8) 

Employed: 141 (54.7) 

Spouse/partner: 103 (39.9) 
Child: 21 (8.1) 

Parent: 68 (26.4) 
Sibling: 9 (4.7) 

Other relative: 19 (7.4) 
Friend/neighbor: 24 (9.3) 
Other/unknown: 5 (1.9) 

CG; aged ≥ 18 years 
(CKD plus anemia 

pts) 
110 

NR1 
<55 years: 76 

(69.1) 
80 (72.7) 

Caucasian: 79 (71.8) 
African American: 18 (16.4) 

Hispanic: 15 (13.6) 
Asian American: 6 (5.5) 

Native American / Alaska Native: 

Employed: 67 (60.9) 

Spouse/partner: 36 (32.7) 
Child: 5 (4.5) 

Parent: 32 (29.1) 
Sibling: 3 (2.7) 

Other relative: 13 (11.8) 
Friend/neighbor: 18 (16.4) 



Author, Year 
Caregiver 

description 
N 

Mean (SD) 
age, years 

n (%) 
female 

Ethnicity/race 
Employment status, n (%) 

Relationship with patient 
(providing care to), n (%) 

3 (2.7) 
Other/not answered: 2 (1.8) 

Other/unknown: 3 (2.7) 
 

CG; aged ≥ 18 years 
(CKD - no anemia 

pts) 
148 

NR1 
≥55 years: 76 

(51.4) 
116 (78.4) 

Caucasian: 120 (81.1) 
African American: 13 (8.8) 

Hispanic: 15 (10.1) 
Asian American: 3 (2.0) 

Native American / Alaska Native: 
3 (2.0) 

Other/not answered: 0 (0.0) 

Employed: 74 (50.0) 

Spouse/partner: 67 (45.3) 
Child: 16 (10.8) 

Parent: 36 (24.3) 
Sibling: 9 (6.1) 

Other relative: 6 (4.1) 
Friend/neighbor: 12 (8.1) 
Other/unknown: 2 (1.4) 

Rasmussen 
2020 

CG, spouse or 
partner 

(All patients) 
99 

Median (IQR): 
59 (49-66) 67 (77.1) 

Caucasian: 48 (55.1) 
African American: 34 (39.1) 

Hispanic: 1 (1.2) 
Asian American: 1 (1.2) 

Native American / Alaska Native: 
1 (1.2) 

Other/not answered: 3 (3.5) 

NR Spouse/partner: 99 (100) 

CG, spouse or 
partner 

(Pre-transplant 
patients) 

65 
Median (IQR): 

60 (50-65) 
47 (77.1) 

Caucasian: 32 (51.6) 
African American: 25 (40.3) 

Hispanic: 0 (0.0) 
Asian American: 1 (1.6) 

Native American / Alaska Native: 
1 (1.6) 

Other/not answered: 3 (4.8) 

NR Spouse/partner: 100% 

CG, spouse or 
partner 

(Post-transplant 
patients) 

34 
Median (IQR): 

57 (45-67) 
20 (80) 

Caucasian: 16 (64.0) 
African American: 9 (36.0) 

Hispanic: 1 (4.0) 
Asian American: 0 (0.0) 

Native American / Alaska Native: 
0 (0.0) 

Other/not answered: 0 (0.0) 

NR Spouse/partner: 100% 

Starks 2019 
CG, aged ≥ 18 years, 

African American 
women 

75 47 (14) 75 (100) African American: 75 (100) 
Employed, full-time: 33 (44) 

NR: 42 (56) 

Spouse: 18 (24) 
Child: 21 (28) 
NR: 36 (48) 

Whittington 
2025 
(abstract) 

CG, aged ≥ 18 years2 10 NR 7 (70) African American: 3 (30) NR Spouse: 7 (70) 



Abbreviations: CG=Caregiver; IQR=inter-quartile range; NR=not reported; SD=standard deviation. 
Notes: 
1 These studies did not report mean age, but reported number of patients within defined age bands. 
2 Kidney transplant caregiver-recipient dyads. 
 

  



Supplemental Table 10. KDQOL-36 scores among individuals with CKD  

Author, Year Patient description n BKD1 
Mean (SD) 

SPKD1 
Mean (SD) 

EKD1 
Mean (SD) 

SF-12 MCS2 
Mean (SD) 

SF-12 PCS2 
Mean (SD) 

Becker 2020 ESKD 2,545 NR NR NR 50 (NR) 38 (NR) 

Borshchenko 2019 
(abstract) 

HD, ambulance travel to HD 
249 

NR NR NR 48.4 (10.4) NR 
HD, taxi ride to HD NR NR NR  49.8 (9.5) NR 
HD, self/family ride to HD NR NR NR 52.5 (9.6) NR 

Cervantes 2021 
Emergent/ unscheduled HD 
(Pre-maintenance HD) 

30 27.4 (19.5) 67.9 (20.9) 59.0 (21.4) 49.1 (10.4) 34.9 (10.3) 

Maintenance dialysis (HD) 30 59.1 (33.6) 86.1 (11.9) 83.5 (77.4) 55.3 (9.1) 42.2 (10.0) 
Cohen 2019 Dialysis 240,343 51.3 (29.8) 78.1 (16.7) 73.0 (22.7) 49.0 (13.4) 36.6 (12.2) 

Eneanya 2019 

Dialysis (Day 0-120 after 
initiation) 

5114 

54.0 (28) 81.3 (14.1) 77.2 (19.8) 51.7 (10) 38.6 (10.4) 

Dialysis (Day 365-485 after 
initiation) 

54.6 (28.5) 80.7 (14.3) 77.6 (19.8) 52 (9.9) 38.7 (10.7) 

Grams 2021 CKD (CRIC) 3,939 82.2 (23.7) 89.1 (15.6) 83.4 (14.8) 50.4 (10.5) 41.3 (11.5) 
Hall 2018 HD; ≥75 yrs 3,132 52.6 (29.4) 78.5 (15.6) 74.3 (21.3) 50.9 (10.4) 34.5 (9.9) 
Hogan 2017 Emergent dialysis 1,664 25.8 (25.3) 61.6 (18.2) 59.7 (22.1) 42.4 (9.6) 33.2 (8.4) 
Hynes 2019 HD  175 46.5 76.5 72.3 49.2 35.5 

Mour 2023 
KT waitlist 49 50.70 (27.2) 81.20 (14.7) 70.40 (19.3) NR  
KT, 4 months post-transplant 35 73.2 (28.5) 89.1 (7.5) 83.4 (19.4) NR  
KT, 1 year post-transplant 44 71.4 (29.1) 85.5 (13.7) 81.0 (16.8) NR  

Naljayan 2020 
Incremental PD NR 60.2 NR 79.4 NR 37.7 
Full PD NR 45.6 NR 72.3 NR NR 

Peipert 2019 Dialysis  52.8 79 74.1 50.9 37.8 

Van Haalen 2020 

CKD, stage 3a NDD 205 NR NR NR 50.5 (9.4) 45.9 (9.3) 
CKD, stage 3b NDD 245 NR NR NR 50.2 (8.7) 44.2 (9.4) 
CKD, stage 4 NDD 350 NR NR NR 47.8 (9.6) 39.4 (10.4) 
CKD, stage 5 NDD 20 NR NR NR 48.7 (10.2) 38.8 (12.0) 
CKD, all NDD 820 NR NR NR 49.2 (9.4) 42.4 (10.3) 
CKD, DD 714 NR NR NR 48.2 (9.4) 38.8 (9.6) 

Notes:  
1 Decreasing scores indicate greater burden, symptoms, effects. 
2 Decreasing scores indicate worse health 
Abbreviations: BKD=Burden of Kidney Disease subscale; CKD=chronic kidney disease; EKD=Effects of Kidney Disease subscale; HD=hemodialysis; HRQoL=health-related quality of 
life; KDQOL-36=Kidney Disease and Quality of Life-36 survey; MCS=mental component score; NR=not reported; PCS=physical component score; PD=peritoneal dialysis; 
SPKD=Symptoms and Problems of Kidney Disease subscale. 

 



Supplemental Table 11. KDQOL-SFscores among individuals with CKD  

Author, Year Patient description n 
BKD 

Mean (SD) 

SPKD 

Mean (SD) 

EKD 

Mean (SD) 

SF-12 MCS 

Mean (SD) 

SF-12 PCS 

Mean (SD) 

A        

Brown 2021 

HD 1,441 
Median: 

43.8 (NR) 

NR NR  Median: 

49 

Median: 

34.4 

PD 1,445 
Median: 

56.3 (NR) 

NR NR  Median: 

52 

Median: 

38.1 

Daniel 2021 HD  124 NR NR NR  65.3 (22.0) 50.1 (21.7) 

Li 2016 HD 72 43.2 (27.6) 79.9 (16.3) 65.0 (25.9) 50.6 (10.2) 40.4 (9.5) 

McAdams-DeMarco 
2018 

Pre-transplant  NR NR NR  52.8 (8.9) 43.3 (9.6) 

Peipert 2020 Pre-transplant 443 NR NR NR  48.6 42.5 

Warsame 2018 HD 431 NR NR NR  52.8 (10.1) 41.6 (9.9) 
Notes:  
1 Decreasing scores indicate greater burden, symptoms, effects. 
2 Decreasing scores indicate worse health 
Abbreviations: BKD=Burden of Kidney Disease subscale; CKD=chronic kidney disease; EKD=Effects of Kidney Disease subscale; HD=hemodialysis; HRQoL=health-related quality of 
life; KDQOL-36=Kidney Disease and Quality of Life-36 survey; MCS=mental component score; NR=not reported; PCS=physical component score; PD=peritoneal dialysis; 
SPKD=Symptoms and Problems of Kidney Disease subscale. 

 

 

  



Supplemental Table 12. EQ-5D scores among individuals with CKD  

Author, Year Patient description 
Subgroup 

n 
VAS 

Mean (SD) 

Grandy 2021 CKD, stage 3/4  
No hyperkalaemia 312 69.6 (-) 

With hyperkalaemia 64 65.5 (-) 

Van Haalen 2020 CKD 

Stage 3a NDD 208 76.3 (15.3) 

Stage 3b NDD 247 73.3 (15.2) 

Stage 4 NDD 350 65.5 (17.5) 

Stage 5 NDD 22 69.8 (18.4) 

All NDD 827 70.7 (16.9) 

DD 754 65.6 (18.4) 

Abbreviations: CKD=chronic kidney disease; DD=dialysis dependent; NDD=non-dialysis dependent; SD=standard deviation; VAS=visual analogue scale. 

 

 

Supplemental Table 13. Summary of caregiver burden scale scores - ZBI 

Author, Year Caregiver description Overall or subgroup N 
Overall score 

Mean (SD) 

Ghahramani 2022 

CG; aged ≥ 18 years; undergoing peer-led 
mentoring 

(CKD patients) 

 

Mentoring (face-to-face) 
Baseline 

29 

21.1 (9.4) 

Mentoring (face-to-face) 
12 months 

16.0 (7.6) 

Mentoring (face-to-face) 
18 months 

14.0 (7.8) 

Mentoring (online) 
Baseline 

29 23.6 (12.1) 



Author, Year Caregiver description Overall or subgroup N 
Overall score 

Mean (SD) 

Mentoring (online) 
12 months 

16.5 (9.1) 

Mentoring (online) 
18 months 

15.2 (9.9) 

Mentoring (textbook only) 
Baseline 

28 

22.1 (9.3) 

Mentoring (textbook only) 
12 months 

18.6 (9.7) 

Mentoring (textbook only) 
18 months 

22.0 (9.9) 

Rasmussen 2020[49] 

CG, spouse or partner 
(All patients) 

Overall 99 
Median (IQR): 
18.5 (11-32) 

CG, spouse or partner 
(Pre-transplant patients) 

Pre-transplant 65 
Median (IQR): 

19 (11-35) 

CG, spouse or partner 
(Post-transplant patients) 

Post-transplant 34 
Median (IQR): 

16 (12-24) 

Starks 2019[50] 
CG, aged ≥ 18 years, African American 

women 
(dialysis patients) 

Overall 75 18.0 (14.0) 

Abbreviations: CG=caregiver; IQR=interquartile range; n=number; SD=standard deviation; ZBI=Zarit Burden Inventory. 

 

  



Supplemental Table 14. Summary of caregiver burden scale scores – BSFC-s 

Author, Year Caregiver description Overall or subgroup N 
Outcome description – level of 

burden 
n (%) 

Michalopoulos 2022 

CG; aged ≥ 18 years (Overall) 

CKD plus anemia patients 110 

None to low 6 (5.5) 

Moderate 28 (25.5) 

Severe to very severe 76 (69.1) 

CKD - no anemia patients 148 

None to low 11 (7.4) 

Moderate 50 (33.8) 

Severe to very severe 87 (58.8) 

CG; aged ≥ 18 years - Living with 
care recipient 

CKD plus anemia patients 56 

None to low 3 (5.5) 

Moderate 10 (18.2) 

Severe to very severe 43 (76.4) 

CKD - no anemia patients 90 

None to low 8 (9.2) 

Moderate 29 (32.2) 

Severe to very severe 53 (58.6) 

Abbreviations: BSFC-s= Burden Scale for Family Caregivers-Short Version; CG=caregiver. 
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