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Abstract

Background: Patients with short-bowel syndrome and intestinal failure (SBS-IF)

require parenteral support (PS) and may need long-term home-care support. This sur-

vey assessed the impact of care provision on adult caregivers of adult patients receiving

PS for SBS-IF.

Methods:An online, cross-sectional survey of caregivers of adults with a self-reported

physician diagnosis of SBS-IF was conducted in France, Germany, Italy, the UK, and

USA. Impact on caregivers was evaluated using the 18-item Caregiver Strain Index

(CSI), the Work Productivity and Activity Impairment Questionnaire: Specific Health

Problem (WPAI:SHP), and self-reporting impact questionnaires.

Results: Caregivers (N = 121; aged 51 ± 13.7 years; 59% women) provided assis-

tance for a mean of 9.9 ± 12.53 years; 77% were providing care 7 days per week.

Patients (51 ± 16.4 years; 56% women) of caregivers were typically family members:

spouse/partner (61%), adult son/daughter (19%), or parent (10%). Caregivers reported

experiencing some strain (CSI score 4± 3.4). Among 71 of 73 employed caregivers, the

WPAI:SHP assessment showed that caregivers missed 7% ± 12.7% of work hours in

the preceding week and were present but not productive at work 37% ± 23.1% of the

time; 28% of caregivers reported a reduced number of working hours because of care-

giving. Many caregivers reported limitations in recreational activities (53%), and ≥30%

had difficulty spending time with family and friends. Caregivers (87%) also reported

worrying about the patient’s health.

Conclusions: Caregivers of adult patients with SBS-IF experience negative daily per-

sonal impacts and loss of productivity arising from their caregiving responsibilities.
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CLINICAL RELEVANCY STATEMENT

Long-term parenteral support (PS) in patients with short-bowel syn-

drome and intestinal failure (SBS-IF) is thought to place a substantial

burden upon caregivers, owing to the chronic, ongoing nature of the

condition and the risk presented to patients by both PS and the condi-

tion of intestinal failure. As with caregivers of patients with other long-

term illnesses, caregivers of patients with SBS-IF often have to modify

their work schedules, reduce the number of hours at work, experience

presenteeism while at work, and reduce their activities with friends and

other family members. In light of this study’s findings, treating physi-

cians and other healthcare professionals should consider exploring the

burden of care with patients and their caregivers and help them seek

additional support as necessary.

INTRODUCTION

Patients with short-bowel syndrome and intestinal failure (SBS-IF)

require parenteral support (PS) and often need long-term home-care

support. PS encompasses the use of parenteral nutrition and/or intra-

venous fluids to maintain health.1,2 Although PS is life-saving, the risk

of life-threatening complications and the time necessary to deliver this

support are likely to impact both patients and caregivers.

SBS-IF is a rare and potentially life-threatening condition in which

intestinal failure occurs because of a reduction in the intestine’s

absorptive capacity.1,3 In adults, SBS is anatomically defined by

a remaining, continuous small-bowel length of <200 cm and may

develop as the result of surgical resections due to conditions such

as mesenteric ischemia, Crohn’s disease, radiation enteritis, or surgi-

cal complications.3 In the USA, the prevalence of SBS-IF is approx-

imately two per million people.4 In Europe, a considerable disparity

exists between countries, with prevalence estimated to be between 0.4

and 50 per million people.2,5

Owing to the reduction in the intestine’s absorptive capacity,

patients with SBS-IF cannot absorb nutrients, fluids, electrolytes, and

minerals adequately.3 Although patients with SBS-IF may have varia-

tions in terms of disease etiology, pathophysiology, and nutrition needs,

they are, by definition, reliant on PS.6,7 PS is vital for stabilizing the

nutrition and hydration requirements of patients with SBS-IF; however,

PS is costly, time-consuming, and invasive. Furthermore, PS is asso-

ciated with numerous adverse events, including bacterial infections,

osteoporosis, catheter-related complications, blood clots, kidney dis-

ease, gall bladder disease, and liver problems, leading to frequent hos-

pital admissions.8–11

Caregivers of patients with chronic illnesses face psychosocial bur-

dens and health-related impairments in quality of life (QoL). Con-

sistent with caregivers of patients with other chronic health con-

ditions, caregivers of patients with SBS-IF report impacts such as

decreased social activities, disrupted relationships, loss of employ-

ment, and depression.10,12 However, owing to the low prevalence of

SBS-IF, the burden that caregivers of patients with SBS-IF face has not

been particularly well characterized, with previous studies either not

TABLE 1 Characteristics of caregivers of patients with
short-bowel syndrome and intestinal failure

Characteristic Overall (N= 121)

Age, mean (SD), years 51.25 (13.70)

Gender, n (%)

Male 50 (41.3)

Female 71 (58.7)

Country, n (%)

France 3 (2.5)

Germany 36 (29.8)

Italy 29 (24.0)

UK 26 (21.5)

USA 27 (22.3)

Employment status, n (%)

Employed 71 (58.7)

Unemployed 10 (8.3)

Other 40 (33.1)

Length of caregiving, mean (SD), years 9.88 (12.53)

Relation of patient to caregiver, n (%)

Spouse/partner 74 (61.2)

Child 23 (19.0)

Parent 12 (9.9)

Another family member 8 (6.6)

Friend 2 (1.7)

Mother-in-law or father-in-law 1 (0.8)

Acquaintance or neighbor 1 (0.8)

Household income, n (%)

<$50,000 or equivalent 108 (59.7)

$50,000–$99,999 or equivalent 26 (14.4)

≥$100,000 or equivalent 12 (6.6)

I prefer not to answer 35 (19.3)

Abbreviation: SD, standard deviation.

focusing on caregivers of patients specifically with SBS12 or including

only relatively small numbers of caregivers of patients with SBS.13 Fur-

thermore, studies have been limited in their geographic scope.12,13 To

address this gap, a multinational, online, cross-sectional survey of adult

caregivers of adult patients with SBS-IF was conducted. This study’s

objective was to characterize further the burden experienced by adult

caregivers of adult patients with SBS-IF, using a sufficient and geo-

graphically diverse sample.

MATERIALS AND METHODS

An online, noninterventional, cross-sectional survey of adult caregivers

of adult patients with SBS-IF was conducted in France, Germany, Italy,

the UK, and the USA.
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F IGURE 1 Amount of care given, self-reported by caregivers of patients with short-bowel syndrome and intestinal failure (N= 121). (A)
Average number of days of care provided per week. (B) Average number of hours of care provided per day (free response)

Recruitment

Caregivers were recruited via patient advocacy organizations (PAOs),

healthcare providers (HCPs), online patient panels, and social media

outreach.

Inclusion criteria

Caregivers were aged ≥18 years, and each was the primary caregiver

who provided daily care for an adult patient (aged ≥18 years) with a

self-reported physician diagnosis of SBS-IF.

Survey platform and consent

The web-survey was hosted on a webserver secured using a “Secure

Sockets Layer” protocol. Potential participants were provided with

links to the survey via email. In order to proceed with the survey, par-

ticipants had to be eligible for the study and had to provide consent.

Instruments

A number of instruments were used to assess the impact of being a

caregiver for a patient with SBS-IF.

Caregiver Strain Index

The 18-item Caregiver Strain Index (CSI) is an expanded version of the

original CSI14 that includes five additional items around the positive

aspect of caring compared with the original 13-item CSI.15 Caregivers

were asked to respond “yes/no” to 18 statements (13 of which reflected

strain relating to caregiving [such as "it is confining" or "it is a financial

strain"] and five statements that are more positive [such as "I am happy

to care for her/him"]) reflecting how they viewed their role as a care-

giver in the previous 7 days. Scale scores range from −5 to 13, with

higher values indicating higher levels of strain. Responses to the 13

strain-related statements were scored 0 (no) or +1 (yes), with a "yes"

response indicating greater strain. Responses to the five more positive

statements were scored 0 (no) or −1 (yes), with a "yes" response indi-

cating lower strain.

Work Productivity and Activity Impairment
Questionnaire: Specific Health Problem

Work Productivity and Activity Impairment Questionnaire: Specific

Health Problem (WPAI:SHP)16 is a six-item instrument assessing work

and activity impairment due to a specific health problem, during the

JOURNAL OF PARENTERAL AND ENTERAL NUTRITION 3907



4 JEPPESEN ET AL

F IGURE 2 Types of assistance provided to patients with short-bowel syndrome and intestinal failure by their caregivers (N= 121). PS,
parenteral support

past 7 days. In this study, caregivers responded to each question about

the effect that caring for a patient with SBS-IF had on their ability to

work and perform regular activities. The instrument elicits four scores:

absenteeism, presenteeism, productivity loss, and regular activity pro-

ductivity loss.

Absenteeism was measured as a percentage equal to: [hours missed

from work due to caregiving/(hours missed due to caregiving + hours

actually worked)] × 100. Presenteeism was defined as the degree to

which caregiving affected productivity while at work, measured as fol-

lows: [(a number on a scale from 0 to 10)/10]× 100.

Productivity loss was measured as a percentage equal to: [absen-

teeism + (percentage of time worked × presenteeism)] × 100. Regular

activity productivity loss was defined as the degree to which caregiv-

ing affected productivity while doing regular daily activities, measured

as follows: [(a number on a scale from 0 to 10)/10] × 100. WPAI:SHP

scores are percentages, with higher values indicating greater percent-

age impairment and lower work productivity.

Selected items from the Patient-Reported Outcomes
Measurement Information System–Short Forms

The Patient-Reported Outcomes Measurement Information System–

Short Forms (PROMIS-SF) questionnaires are self-administered val-

idated short-form instruments for different disease symptoms or

impact areas.17,18 Each short form consists of four questions with five

response options; responses are summed to produce a total score for

each short-form instrument. For the purposes of comparison, these

scores are then standardized using t-scores; a score of 50 represents

the general population, with a standard deviation (SD) of 10 points.

Three PROMIS-SF questionnaires were utilized in this survey, relat-

ing to fatigue, sleep disturbance, and the ability to participate in social

roles and activities. Each question was awarded 1–5 points according

to the response option selected, from “not at all” (1 point) to "very

much" (5 points). Thus, a range of 1–5 points per question provided an

achievable range of 4 (minimum interference) to 20 points (maximum

interference). Higher scores indicate greater impacts.

In the PROMIS-SF Fatigue 4a,19 the response options range from

"not at all" to "very much." The questions address feelings of fatigue

(question 1), having trouble starting things because of fatigue (question

2), feeling run-down (question 3), and feeling fatigued (question 4).

In the PROMIS-SF Sleep Disturbance 4a,20 there are two sets of

response options, ranging from "very poor" to "very good" or "not at all"

to "very much." Questions address sleep quality (question 1), whether

sleep was refreshing (question 2), whether there was a problem with

sleep (question 3), and whether there was difficulty falling asleep

(question 4).

In the PROMIS-SF Ability to Participate in Social Roles and Activ-

ities 4a,21 the response options range from "never" to "always." The

questions address trouble doing regular leisure activities with oth-

ers (question 1), trouble doing family activities (question 2), trouble

doing usual work (question 3), and trouble doing activities with friends

(question 4).
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Survey items assessing other impacts of caregiving

Additional items addressed by the survey related to impacts of care-

giving on employment, productivity, daily activities, relationships, and

emotions. Caregivers were also asked about the clinical characteristics

of the patient they cared for, amount of support provided, and types of

support given.

Translation of instruments and survey items

The WPAI:SHP and CSI were translated from US English into French,

German, and Italian by ICON Language Services. Individual survey

questions were forward- and back-translated into target languages and

assessed for potential ambiguity.

Ethical compliance

Ethical approval was obtained from Salus Institutional Review Board

and an institutional review board accredited by the Association for the

Accreditation of Human Research Protection Programs. All data were

collected in a manner consistent with the principles that have their ori-

gin in the Declaration of Helsinki.

Statistical analysis

Data were summarized with descriptive statistics (mean ± SD, median

[interquartile range], or percentage).

RESULTS

Patient characteristics and recruitment

Caregivers (N=121; aged 51±13.7 years; 59% women [Table 1]) were

recruited primarily from PAOs (62%) and HCPs (30%). Recruitment

was via HCPs in Germany (36 of 36 caregivers) and via PAOs (75 of 85)

and other sources (10 of 85) in the other countries. Patients (50± 16.4

years; 56% women) of caregivers were primarily the spouse/partner

(61.2%), adult son/daughter (19.0%), or parent (9.9%) (Table 1).

Length of care, amount of care, and types of
assistance provided

Caregivers provided assistance for a mean of 9.9±12.5 years (Table 1);

77% of caregivers reported providing care 7 days per week (Figure 1A).

The majority (57.0%) of caregivers spent up to 3 h providing care each

day (Figure 1B). Assistance provided commonly by caregivers included

assistance with household-related tasks (eg, household chores, shop-

ping, and cooking), personal support (eg, spending time together and

providing emotional support), and PS-related activities (eg, connecting

PS or changing the port needle) as well as providing transportation to

doctors’ appointments (Figure 2).

JOURNAL OF PARENTERAL AND ENTERAL NUTRITION 3909
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F IGURE 3 Impact of caregiving on (A) the life of caregivers (caregiving responsibilities have had an impact on plans or ability to do these
activities) and (B) the employment of caregivers (employment status, or, if unemployed, whether this is related to caregiving roles) (N= 121)

Caregiver burden and measures of fatigue

Caregivers experienced a mean reported CSI score of 4.0 (±3.4)

(Table 2). Mean CSI scores were about 1 point lower (ie, better) for

caregivers with patients receiving <9 L of PS per week than for care-

givers with patients receiving at least 9 L of PS per week (see Table 2).

Mean scores for PROMIS-SF questionnaires showed that caregivers

experienced levels of fatigue, sleep disturbance, and social impacts

similar to those of the general population (Table 2). For PROMIS-SF

Fatigue 4a, caregivers reported a mean score of 10.1 (±4.0), with a t-

score of approximately 53.1, which is close to the general population

mean of 50. Mean fatigue scores were consistent across PS volumes

(Table 2). For PROMIS-SF Sleep Disturbance 4a, caregivers reported a

mean score of 13.4 (±1.8), with a t-score of approximately 56.1, a level

of sleep disturbance similar to that of the general population. Mean

sleep disturbance scores were consistent across PS volumes (Table 2).

For PROMIS-SF Social Roles and Activities 4a, caregivers reported a

mean score of 14.2 (±3.7) (Table 2), with a t-score of approximately

47.8, similar to that of the general population. Mean scores were rea-

sonably consistent across PS volumes (Table 2).

Employment and work productivity

The most common life impact reported by caregivers was not being

able to work full-time (19.8%), with 14.9% reporting that their care-

giving had limited their career progression (Figure 3A). Although a

majority of caregivers reported being currently employed (58.7%),

21.5% of survey participants reported that they were unemployed

either completely (9.1%) or partially (12.4%), owing to their caregiving

responsibilities (Figure 3B). Among caregivers, 34 (28.1%) reported the

most common impact on work productivity was a reduced number of

working hours, and 9.1% reported lowering their career expectations

(Figure 4A).

The WPAI:SHP assessment showed that employed caregivers

missed 7.2%±12.7% of working hours in the preceding week and were

present but not productive at work 36.6%±23.1% of the time (Table 3).

Overall, work productivity loss for the prior week was a mean of 40.0%

±25.1% (Table 3). Caregivers reported being impaired in their activities

for a mean of 35.1%± 23.8% of their time in the prior week (Table 3).

Other impacts of caregiving

In total, 121 caregivers reported impacts across various areas owing

to their responsibilities as caregivers of a patient with SBS-IF. In

the context of daily activities, 64 (53%) respondents reported having

been impacted in their ability to participate in recreational activities

(Figure 4B). In the context of relationships, 38 (31%) and 36 (30%) of

caregivers reported that they had experienced difficulty spending time

with family and friends, respectively (Figure 4C). When asked about

the impact of caregiving on emotions, most caregivers (105 [87%])

reported worrying about the health of the patient (Figure 4D).

DISCUSSION

Although there has been an interest in the impact of PS on caregivers

for nearly 30 years,22 there have been very few studies that have

looked specifically at the impact of PS on caregivers of patients with

SBS-IF.13,23 The studies that have been conducted typically used low

sample sizes and were limited to one country. The use of an online sur-

2 JEPPESEN ET AL910
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F IGURE 4 The impact of caregiving on (A) reported work productivity (including work for pay or volunteer work), (B) daily activities
(caregiving responsibilities have had an impact on the listed daily activities), (C) relationships (have experienced any of the listed difficulties in
relationships with others because of caregiving responsibilities), and (D) emotions (have experienced any of the listed emotional impacts from
caregiving responsibilities) (N= 121)
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TABLE 3 Work Productivity and Activity Impairment
Questionnaire: Specific Health Problem in caregivers of patients with
short-bowel syndrome and intestinal failure

Assessment Mean (SD) Median (IQR)

Absenteeisma (N= 71) 7.18 (12.74) 0.00 (0.00–11.11)

Presenteeismb (N= 71) 36.62 (23.11) 30.00 (20.00–50.00)

Work productivity lossc

(N= 71)

40.03 (25.13) 31.37 (20.00–60.00)

Activity impairmentd (N

= 121)

35.12 (23.77) 40.00 (20.00–50.00)

Abbreviations: IQR, interquartile range; SD, standard deviation.
aThe percentage of hours of work reported as missed in the previous week.
bThe percentage of reported time present at work but not productive in the

previous week.
cThe estimated percentage of productivity lost during the previous week.
dThe percentage of time that caregivers reported being impaired in their

activities in the previous week.

vey format enabled a robust sample size for a study of caregivers of

patients with a rare disease and a diverse geographic scope.

This study showed that although caregivers show fatigue, sleep dis-

turbance, and satisfaction with social roles and activities that are sim-

ilar to those of the general population, they experience some strain,

with markedly reduced productivity. Furthermore, caregiving respon-

sibilities may limit time available for regular (daily) recreational activi-

ties, and many caregivers report having experienced difficulties spend-

ing time with family and friends.

The CSI scores reported in Table 2 are in line with another recent

report of caregivers of patients with SBS-IF.13 The lower mean over-

all score reported here (4 vs 6), however, may be reflective of the

use of the 18-item version (score range: −5 to 13) that incorporates

five strain-reducing questionnaire items vs the 13-item version (score

range: 0–13) used in the Beurskens-Meijerink study.13

It is helpful to place results in the context of caregiving for other

chronic illnesses, particularly ones that involve lengthy procedures. An

obvious consideration would be home dialysis in end-stage renal dis-

ease, which requires patients to undergo a multihour, life-sustaining

procedure at home multiple times a week. The burden experienced

by caregivers of patients receiving dialysis has been explored in the

literature24,25; however, it does not appear to have been assessed

using the measures reported in this study, making direct comparisons

difficult. In terms of caregiving assistance given, the prominence of

household chores and personal support is consistent with findings in

caregivers of patients receiving renal dialysis and caregivers of older

adults.25,26 The lower reported frequency of providing assistance with

PS-related, medical-related tasks, such as connecting the patients to

their PS, compared with assistance with nonmedical tasks is worth not-

ing; however, direct comparisons with medical-related tasks in other

chronic conditions are difficult to make. It may be that additional nurs-

ing support was available for patients to help with PS-related med-

ical tasks or that many patients are carrying out PS-related medical

tasks themselves; however, data relating to additional nursing care and

patient self-care were not collected as part of this study.

Patients receiving a higher volume of PS have been shown to report

a lower QoL.27 Interestingly, the CSI data stratified by PS volume do

not appear to show any impact of PS volume on caregivers’ strain. This

may be because the CSI is not sensitive enough to detect a difference,

or it may be that any amount of PS is sufficient to cause a strain on care-

givers (owing to the rigorous steps that must be taken to limit infec-

tion, oversupplementing, or other life-threatening complications). For

the PROMIS-SF items included in the survey, caregivers had scores

that were broadly similar to those of the general population, with no

clear effect of patient PS volume on fatigue, sleep disturbance, or social

roles.

This study is one of the first times that the WPAI:SHP has been

applied to caregivers of patients with SBS-IF.23 Absenteeism was low in

this study, with a median score of 0. However, rates of reported presen-

teeism are substantial and comparable to or higher than in similar stud-

ies involving primary caregivers of adult patients with conditions such

as dementia and status epilepticus.28,29 The low levels of absenteeism

may reflect the recall period (7 days); however, longer recall periods

are not necessarily associated with capturing a greater proportion of

absences.30 Absenteeism may also be influenced by levels of social sup-

port available, which may vary by country.30 Alternatively, caregivers

may have adjusted their work life around their caring responsibilities,

mitigating absences from work. Nevertheless, the level of reported

presenteeism and impact on career advancement suggest important

impacts on work life, which may have lifelong effects on the care-

giver and their family.31 Interestingly, the WPAI:SHP scores reported

by caregivers of patients with SBS-IF are almost directly comparable to

the patient scores reported by employed patients with myeloprolifera-

tive neoplasms (a constellation of chronic myeloproliferative disorders

in which patients experience increased risk of mortality and symptoms

such as fatigue, sleep disturbance, and concentration problems).32,33

This suggests that providing care to a patient with SBS-IF has similar

impacts on productivity as experiencing a chronic disease.

Patient-reported outcome (PRO) instruments that have been

adapted to assess caregiver burden, such as the CSI, WPAI:SHP, and

PROMIS-SF subitems, may not be widely available to HCPs in clinical

practice. Furthermore, standards for interpreting results are limited or

not established. However, PRO instruments in general may be most

helpful to individual caregivers as a means of prompting conversations

around caregiver burden. In the absence of specific PRO instruments

tailored for use in clinical practice, inquiries by HCPs about caregiver

welfare are to be encouraged and may lead to productive conversations

with the potential for improved outcomes for caregiver and patient

alike.34 During and after initiation of PS, conversations with caregivers

about the potential challenges that PS will present to them and to their

patient may be invaluable in promoting QoL for caregiver and patient,

owing to the established relationship between expectation and QoL.35

Limitations of study

As with any survey, responses were self-reported, with no third-party

confirmation, which could lead to recall bias. Although the study’s
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cross-sectional nature may miss fluctuations in caregiving (based upon

patient needs) that might be picked up in a longitudinal study, cross-

sectional surveys present slices of life experiences36 that are likely

to approximate to a longitudinal experience. There were few options

for caregivers to provide free responses to survey questions. Conse-

quently, it is possible that granularity was lost from these responses.

Owing to the route of recruitment (referrals from PAOs, HCPs, online

patient panels, and social media outreach), there may have been an ele-

ment of selection bias; those caregivers who self-selected to partici-

pate may have had more positive or more negative experiences with

caregiving to share than caregivers who may have not been willing to

participate. Finally, there are very few similar studies in this area to

draw from; additional studies will strengthen confidence in this study’s

findings.

CONCLUSIONS

Informal caregivers to patients with SBS-IF are predominantly fam-

ily members (spouses/partners, adult children, or parents of adult

children). Types of assistance caregivers provide include helping with

household chores, shopping, emotional support, and connecting the

patient to their PS. Most caregivers devote up to 3 h each day to

caregiving activities, which impacts their employment, specifically their

ability to work full-time; leads to reductions in work productivity; and

hinders career advancement. Whereas they do not experience physical

impairments as a result of their caregiving role, caregivers experience

emotional strain and negative daily impacts, including reduced time for

leisure activities or hobbies, reduced time with family and friends, and

worries about the patient’s health.

Based on these findings, physicians and other HCPs should be

encouraged to have open discussions with caregivers and patients

around the burden and impact of caregiving, including ways to allevi-

ate these strains (eg, by seeking additional professional support). HCPs

are encouraged to collate country-specific resources for caregivers, to

facilitate discussions around coping with the burden of care. One exam-

ple of a resource specifically for caregivers of patients receiving PS

is the Oley Foundation website;37 links to additional country-specific

patient groups are hosted by the website for the International Alliance

of Patient Organisations for Chronic Intestinal Failure and Home Artifi-

cial Nutrition (PACIFHAN).38 It should be noted that professional care

available to support caregivers may be limited by the financial circum-

stances of the caregiver and/or constraints of country-specific social

care systems.39,40 These data provide insight to payers and associated

decision makers about providing and funding/reimbursing additional

caregiving support to patients with SBS-IF. Further research may be

needed to support measures that could alleviate the burden placed cur-

rently on these unpaid, informal caregivers.40
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