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Abstract: Background/Objectives: Days Alive and at Home within 30 days (DAH30) is a patient-
centred measurement tool designed to assist with the decision-making and management of patients
undergoing surgery. Thus, identifying factors associated with better DAH30 scores would support
healthcare providers to optimise patient care and outcomes. This systematic review aimed to de-
termine factors associated with DAH30 scores following surgery. Methods: A sensitive electronic
search was conducted in MEDLINE, Embase, Scopus, Web of Science and CINAHL databases in
September 2022. Eligible studies included patients undergoing surgery and reporting the association
of preoperative and/or postoperative factors and DAH30. Risk of bias was assessed using the QUIPs
tool. Results: Of the 14 studies identified, the majority (n = 13, 93%) were cohort studies, presenting
moderate or high (n = 8, 60%) risk of bias. This review identified a number of factors influencing
DAH30 scores in patients undergoing surgery. ASA Physical Status and surgery duration were the
most common factors influencing DAH30 scores. Conclusions: Optimising patients’ health prior to
surgery and reducing surgical time have the potential to improve patients’ recovery.

Keywords: DAH30; surgery; decision-making; predictors

1. Introduction

Surgical intervention is often used with caution and as a last-line treatment modality to
treat health conditions where other approaches are no longer amenable or will not provide
relief or curative outcomes [1,2]. It has been estimated that approximately 312.9 million
surgical procedures are performed globally per year [2,3], with low- and middle-income
countries requiring an additional 143.0 million surgical procedures to address their current
unmet needs [2]. In the Australian context, 2.6 million admissions for surgical procedures
were reported in 2017–2018; 2.2 million elective and 0.4 million emergency procedures [4].
Previous investigations identified that an ageing population will also lead to an increase
on surgical demand, and emphasise the necessity for strategies to manage an increasing
workload [5]. The potential risk of increased postoperative complications with an increased
surgical workload can impact hospital costs, with research examining the increased cost per
patient from complications [6]. All hospitals in the United States who performed coronary
artery bypass, total hip replacement, abdominal aortic aneurysm repair, or colectomy
procedures were assessed for surgical quality and associated costs, with the results showing
an increase of $2436 to $5353 in episode costs in hospitals with higher complication rates [6].
Considering the number of surgical procedures performed annually, a reduced number of
complications can help decrease the economic burden of surgical procedures.

Modulating factors that influence patient safety and improve surgical techniques
have been the focus of many recent studies [7]. These include complications, mortality,
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length of stay, and readmissions. An increase in surgical volume and an increased focus
on patient-centred care emphasises the need for a tool to assess patient-centred outcomes.
While patient-centred outcomes following surgery have been explored in the literature,
especially in quality of life studies [8], there is also a need for further research focusing on
the acute outcomes following surgery. The need to reduce cost, reduce harm, and effectively
predict patients’ recovery time and outcomes is also important for managing the demand
on hospitals [9]. One patient-centred measure which has been used to understand patient
outcomes is Days Alive and at Home within 30 days (DAH30).

The DAH30 measure focuses on patients’ postoperative recovery immediately fol-
lowing surgery, by evaluating days at home up to 30 days following surgery [9]. The
DAH30 can assess quality of care, in particular surgical care, reflecting personal, social
and economic benefit by utilising their postoperative length of stay, hospital readmission
rate, discharge location, and mortality within 30 days of surgery, to assess the number
of days alive and at home from index surgery (day zero) until 30 days postoperatively.
It is a tool which has been used to evaluate the effectiveness of surgical procedures and
help surgeons improve services [10]. The potential for a tool that incorporates multiple
patient-centred outcomes provides the opportunity for further research, clinical evaluation,
and administrative use in the management of patients undergoing surgery [9].

The perspective and needs of patients, surgeons, and the organisation, and how these
needs interrelate, requires careful consideration in surgical planning. Patients are often
guided by cost, survival rates, recovery, and quality of life postoperatively when deciding
on whether to undergo surgery [11]. When participating in the shared decision-making
process with the patient to determine the most suitable treatment approach, surgeons
need to incorporate the patient perspective in their treatment recommendations. Other
considerations for surgeons include the patients’ demographics, diagnosis, type of surgical
procedure, and resources required [12]. In addition, hospitals and organisations should
have both a cost-effectiveness and patient care focus. A particular demand is to reduce
costs by reducing length of stay and complication rates. The DAH30 measure considers
these social and economic factors by assessing surgical severity, surgical quality, and
patients’ expected recovery. DAH30 can also be calculated and used as a predictor to
patient outcomes without additional data collection nor patient burden. In understanding
the predictors influencing DAH30 scores and ultimately patients’ recovery, surgeons and
patients can be informed of the expected recovery time postoperatively and be better
equipped for more effective decision-making. Therefore, the aim of this systematic review
was to assess the association between preoperative and postoperative factors on DAH30
scores following surgery.

2. Materials and Methods

This systematic review followed the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) guidelines (Supplementary Material S1) [13]. A protocol was
prepared to outline the research question, search strategy, eligibility criteria and analysis,
and prospectively registered on PROSPERO (registration number: CRD42022351495). No
amendments have been made to the protocol.

2.1. Search Strategy

A sensitive electronic search was conducted in MEDLINE & Embase via Ovid, Scopus,
Web of Science and CINAHL in September 2022 (Appendix A). The search strategy was
also reviewed by a medical librarian from The University of Sydney to ensure a thorough
search of the literature. To gather all available literature, a broad search was performed
in the selected databases using keywords and alternatives for “surgery” and “DAH30”.
All studies were screened, and clearly irrelevant studies were removed. The remaining
studies were imported into COVIDENCE for screening. COVIDENCE is a screening tool
designed for systematic reviews, to improve the efficiency of the review process [14].
Two investigators (J.B., T.Y.C.) first assessed the studies for eligibility independently by
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screening title and abstracts. All studies were then independently assessed for eligibility
by reviewing the full text by both investigators. Any disagreements were discussed and
resolved with a third investigator (D.S.).

2.2. Eligibility Criteria

Studies were included if they investigated the association of preoperative and/or
postoperative factors and DAH30 for patients undergoing a surgical procedure. Both
cancer and non–cancer-related surgical procedures were included. No restrictions were
placed on publication date, language, and type of study design. No restrictions were
placed on the studies’ time frame of follow up; however, they must have assessed DAH30.
Reference lists of included articles were also screened for additional relevant articles.

2.3. Risk of Bias (ROB) Assessment

All articles included in the review were assessed for risk of bias using the Quality in
Prognosis Studies tool (QUIPs) [15]. The following domains were assessed in each article
and rated as “high”, “moderate”, or “low” risk of bias: study participation; study attrition;
prognostic factor measurement; outcome measurement; study confounding; statistical
analysis; and reporting. Two authors (J.B., T.Y.C.) independently assessed articles for risk
of bias. Disagreements were discussed with a third author (D.S.) to obtain a consensus.

2.4. Data Extraction and Synthesis

A standardised piloted data-extraction form was employed to collate study informa-
tion (including authors, year of publication, study location, and study design), population
characteristics, predictors assessed, scoring methods, outcomes, results, and funding. Data
extraction and synthesis was performed independently by two review authors (J.B., J.M.).
Disagreements were discussed with a third author (S.K.) to obtain a consensus.

The primary intention of this review was to conduct a meta-analysis on the association
between preoperative and postoperative factors and DAH30 scores. However, due to the
number of studies identified, and heterogeneity on preoperative and postoperative factors,
results were presented descriptively.

3. Results
3.1. Study Selection and Characteristics

The initial search identified 3115 articles, with 14 studies meeting the eligibility criteria
following review (Figure 1).

Included studies were published between 2017 and 2022, and were predominately co-
hort studies (n = 13, 93%). A total of 2,262,838 patients were analysed in all studies, with the
sample size ranging from 40 to 724,459 [16,17]. The type of surgery assessed varied with 57%
(n = 8) of studies including mixed surgeries with varying severity and duration. Reported
surgical procedures included total knee and hip arthroplasty (n = two studies, 16,323 pa-
tients), hip fracture surgery (n = one study, 1048 patients), cardiac surgery (n = one study,
480 patients), major abdominal surgery (n = one study, 71 patients), colorectal cancer surgery
(n = one study, 40 patients) and mixed surgeries (n = nine studies, 2,245,203 patients). A
number of articles with large sample sizes were noted as conducted by one collaborative
group with a similar patient cohort [17–19]. Funding was reported in 12 studies [10,17–27].
The characteristics of the included studies are provided in Table 1.
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Figure 1. PRISMA flow diagram. DAH30 = Days Alive and at Home within 30 days.

Table 1. Characteristics of studies.

Author, Year Study Characteristics Study Design Predictors Assessed

Bell, 2019 [20]

Age: ≥18 years (62.0)
Gender: 42.3% male
Country: Sweden
Patients: 636,885

Cohort study

Surgery type
Age
Sex
Surgery duration
Complications
ASA physical status
Charlson Comorbidity Index (CCI)

Fung, 2022 [16]

Age: ≥18 years (68.4 Iron therapy, 69.8 Usual care)
Gender: Male (75.0% Iron therapy, 45.0% Usual
care)
Country: Hong Kong
Patients: 40

Randomised
control trial

Iron therapy
Usual care

Jerath, 2019 [19]

Age: ≥40 years (65.0)
Gender: 37.7% male
Country: Canada
Patients: 540,072

Cohort study

Age
Gender
Hospital
Surgery duration
Surgical volume
Comorbidities

Jerath, 2020(a) [17]

Age: ≥40 years (65.0)
Gender: 40.4% male
Country: Canada
Patients: 724,459

Cohort study Neighbourhood median household
income quintile

Jerath, 2020(b) [18]

Age: ≥40 years (65.0)
Gender: 53.3% male
Country: Canada
Patients: 101,385

Cohort study

ICU admission
Surgery type
Age
Gender
Comorbidities
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Table 1. Cont.

Author, Year Study Characteristics Study Design Predictors Assessed

Jorgensen,
2019 [21]

Age: >18 years (69.0)
Gender: 42.0% male
Country: Denmark
Patients: 16,137

Cohort study High risk groups

McIsaac, 2021 [22]

Age: >65 years (73.2 Frailty index > 0.21, 74.6
Frailty index < 0.21)
Gender: Male (67.4% Frailty index > 0.21, 73.8%
Frailty index < 0.21)
Country: Canada
Patients: 61,389

Cohort study Frailty

Miles, 2022 [23]

Age: ≥18 years (63.6)
Gender: 80.0% male
Country: Australia
Patients: 480

Cohort study Iron deficient
Iron replete

Myles, 2017 [24]

Age: ≥18 years (65.0)
Gender: 67.7% male
Country: Australia
Patients: 2109

Cohort study

Age
Gender
Smoking status
Diabetes
Heart failure
ASA physical status
Surgery type
Surgery duration
Complications

Plenge, 2020 [28]

Age: ≥18 years (62.0)
Gender: 31.7% male
Country: South Africa
Patients: 186

Cohort study District and regional hospitals (DRH)
Tertiary or central hospitals (TCH)

Reilly, 2022 [10]

Age: ≥18 years (62.0)
Gender: 43.0% male
Country: Australia
Patients: 126,788

Cohort study

Age
Gender
Location
Public hospital
Charlson Comorbidity Index (CCI)
ASA physical status
Surgery severity
Complications
Surgery duration
Length of stay

Schick, 2021 [25]

Age: ≥18 years (64.0)
Gender: 72.0% male
Country: Germany
Patients: 71

Cohort study

Flow-mediated dilation
ASA physical status
Surgery type
Surgery duration

Shaw, 2022 [26]

Age: ≥18 years
Gender: Male (57.9% Frail pFI > 0.21, 53.0%
Non-frail pFI ≤ 0.21)
Country: Canada
Patients: 52,012

Cohort study Frailty

Wu, 2022 [27]

Age: ≥70 years (84.7)
Gender: 27.0% male
Country: Australia
Patients: 825

Cohort study Surgery type

Age presented as target population (median).

Similar methods to calculate DAH30 scores incorporating length of stay, readmission,
discharge location, and mortality (where mortality rendered DAH30 to be zero) were used.
Myles et al. (2017) was the most commonly cited paper for reference to the DAH30 score
calculation (n = 9), which enabled similar scoring methods [24]. Two articles had variations
to the way they calculated DAH30, by considering mortality not equal to zero, prolonged
admissions, and patients who did not return to their original baseline [21,23]. Jørgensen
et al. (2019) recorded the DAH30 score for patients who died as index surgery minus date
of death, and adjustments were made for patients admitted for a prolonged period DAH30
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scores from the admission date [21]. Miles et al. (2022) accounted for patients who did not
return to their original level of care (DAH30 score = zero) [23].

3.2. Risk of Bias

Risk of bias for the included studies was mostly judged as low to moderate (Table 2).
There was an equal proportion of included articles that were rated with low (n = 6, 40%)
or moderate risk of bias (n = 6, 40%), with a small proportion rated as high risk of bias
(n = 2, 20%). Overall, articles performed better in the study attrition and prognostic factor
measurement domains; with 93% (n = 13) and 100% (n = 14) of articles being rated as low
risk of bias for these domains, respectively. Poorer risk-of-bias results were demonstrated
in the outcome measurement and study confounding domains.

Table 2. Risk of bias assessment.

Author, Year Study
Participation

Study
Attrition

Prognostic
Factor

Measurement

Outcome
Measurement

Study
Confounding

Statistical
Analysis Overall ROB

Bell 2019 [20] Low Low Low Low Low Low Low

Fung 2022 [16] Low Low Low Low Moderate Low Low

Jerath 2019 [19] Low Low Low Moderate Moderate Low Moderate

Jerath
2020(a) [17] Low Low Low Moderate Low Low Low

Jerath
2020(b) [18] Moderate Low Low Moderate Moderate Moderate Moderate

Jorgensen
2019 [21] Low Low Low High Moderate Low Moderate

McIsaac
2021 [22] Low Low Low Moderate Moderate Moderate Moderate

Miles 2022 [23] Low Low Low Low Low Low Low

Myles
2017 [24] High High Low Moderate High Low High

Plenge
2020 [28] Low Low Low Low Low Low Low

Reilly 2022 [10] Low Low Low Low Low Low Low

Schick
2021 [25] High Low Low Moderate Low Moderate High

Shaw 2022 [26] High Low Low Low Moderate Low Moderate

Wu 2022 [27] Low Low Low Moderate High Low Moderate

ROB = Risk of bias.

3.3. Predictors of DAH30

ASA Physical Status and surgery duration were the most reported predictors assessed
for DAH30 scores (Table 3). All studies evaluating ASA Physical Status as a predictor found
that a higher ASA score was significantly associated with better DAH30 scores [10,20,24,25].
Bell et al. (2019) notably reported statistically significant results (p = 0.0001) of an associa-
tion between higher ASA Physical Status with higher DAH30 scores [20]. Shorter surgery
duration (<60 min) was found to be associated with better DAH30 scores [10,19,20,24,25].
However, lack of consistency was observed across studies with each using different time
points to analyse surgical duration due to the variety of surgical procedures. Time point
cutoffs included ≥60 min or <60 min [20], intervals from ≥30 min [10], intervals between
<2.0 and >4.0 [24], and ≥median DAH30 or <median DAH30 [19]. Elective surgery, in-
termediate compared to minor surgical severity, and higher surgical volumes were also
associated with better DAH30 scores [10,19].
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Table 3. Predictors associated with DAH30.

Predictors Author, Year Scoring Method, Notes Positively Associated Negatively Associated Results Outcome/Comments

ASA physical
status

Bell, 2019 [20] Spearman’s correlations Higher ASA score **a N/A

1, 28 (26 to 29)
2, 27 (24 to 29)
3, 24 (16 to 18)
4, 11 (0 to 22)

DAH30

Myles, 2017 [24] Multivariable analysis Higher ASA score *b N/A

1, 25.9 (25.1 to 26.6) ˆ
2, 24.4 (24.0 to 24.7) ˆ
3, 23.6 (23.2 to 23.9) ˆ
4, 23.0 (22.6 to 23.3) ˆ

DAH30 (50–75th percentile)

Reilly, 2022 [10] Multivariate quintile
regression

ASA 2, 3, 4 compared to
ASA b N/A

2, 0.002 (−0.01 to −0.03) ˆ
3, −0.47 (−0.52 to −0.42) ˆ
4, −1.93 (−2.16 to −1.70) ˆ

DAH30 (50–75th percentile)

Schick, 2021 [25] Multivariable linear
regression Higher ASA score * N/A −4.3 (−7.2 to −1.3) y DAH30

Jerath, 2019 [19] Spearman rank
correlation

Surgery duration
(minutes) ** N/A 118 (95 to 151)

152 (110 to 228)

DAH30 above and below median,
median surgical time associated
being less than or greater than
median DAH30 in cohort

Myles, 2017 [24] Multivariable analysis
Surgery duration
(hours) *b N/A

<2.0, 25.6 (25.2 to 26.0) ˆ
2.0–3.99, 24.0 (23.7 to 24.3) ˆ
3.0–3.99 23.1 (22.7 to 23.4) ˆ
≥4.0, 22.0 (21.6 to 22.5) ˆ

DAH30 (50–75th percentile)

Reilly, 2022 [10] Multivariate quintile
regression

Surgery duration
(minutes) b

Surgery duration
(minutes) b

30–60, 0.27 (0.22 to 0.32)
>120, −1.00, (−1.06 to −0.94) DAH30 (50–75th percentile)

Bell, 2019 [20] Spearman’s correlations Surgery duration
(minutes) ** N/A <59, 28 (25 to 29)

≥60, 26 (22 to 28) DAH30

Surgery duration

Schick, 2021 [25] Multivariable
regression analysis

Surgery duration
(minutes) * N/A −0.02 (−0.03 to −0.01) DAH30

Jerath, 2020(b) [18] N/A Surgery performed N/A
Nephrectomy, 26 (24 to 27)
Lower gastrointestinal surgery, 23 (20 to 25)
Peripheral arterial disease, 24 (20–27)

DAH30

Myles, 2017 [24] Multivariable analysis Surgery performed b N/A

Vascular, 26.0 (24.3 to 27.3) ˆ
Ear, nose, throat, 25.8 (24.9 to 27.0) ˆ
Orthopaedic, 21.9 (21.2 to 22.6) ˆ
Cardiac, 22.8 (22.6 to 22.9) ˆ
Neurosurgery, 22.8 (22.2 to 23.5) ˆ

Median (95% CI)
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Table 3. Cont.

Predictors Author, Year Scoring Method, Notes Positively Associated Negatively Associated Results Outcome/Comments

Surgery type Bell, 2019 [20] Spearman’s correlations Surgery performed **a N/A

Nervous system, 25 (15 to 28)
Endocrine, Breast, 29 (28 to 29)
Eyes, 29 (28 to 29)
Ear, Nose, Throat, Jaw, 29 (28 to 29)
Heart, Major vessels, 23 (16 to 29)
Lung, Trachea, 22 (11 to 26)
Gastrointestinal, 27 (21 to 29)
Urology, Sex organs, 28 (26 to 29)
Obstetrics, 27 (26 to 28)
Musculoskeletal, 25 (20 to 27)
Peripheral vessels, Lymphatics, 27 (22 to 29)
Other surgeries, 27 (17 to 29)

DAH30

Elective surgery Reilly, 2022 [10] Multivariate quintile
regression N/A Emergency admission b Emergency admission, −2.19 (−2.32 to −2.06) DAH30 (50–75th percentile)

Surgery severity Reilly, 2022 [10] Multivariate quintile
regression

Surgical severity of
intermediate when
compared to minor b

Surgical severity of
major and complex
major when compared
to
Minor b

Intermediate, 0.18 (0.10 to 0.25)
Major, −1.07 (−1.15 to −0.99)
Complex major, −1.10 (−1.19 to
−1.02)

DAH30 (50–75th percentile)

Surgical volume Jerath, 2019 [19] Spearman’s correlations
Greater or equal to
median DAH30
3276 (1613 to 5828) **

Less than median
DAH30
2271 (878 to 5208) **

Median,
3276 (1613 to 5828)
2271 (878 to 5208)

DAH30

Hospital location Plenge, 2020 [28] Mann–Whitney U-test N/A

Tertiary and central
hospitals compared to
district and regional
hospitals *

District and regional hospitals, 27 (26 to 27)
Tertiary and central hospitals, 26 (24 to 27) DAH30
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Table 3. Cont.

Predictors Author, Year Scoring Method, Notes Positively Associated Negatively Associated Results Outcome/Comments

Comorbidities

Bell, 2019 [20] Spearman’s correlations CCI **a N/A

CCI 1 year including cancer,
0p, 27 (25 to 29)
1p, 26 (20 to 28)
2–3p, 27 (22 to 29)
4p–, 24 (15 to 28)
CCI 1 year excluding cancer,
0p, 27 (25 to 29)
1p, 26 (20 to 28)
2–3p, 26 (20 to 29)
4p–, 24 (15 to 28)
CCI 5 years including cancer,
0p, 28 (25 to 29)
1p, 26 (21 to 28)
2–3p, 27 (22 to 29)
4p–, 25 (16 to 28)
CCI 5 years excluding cancer,
0p, 28 (25 to 29)
1p, 26 (21 to 28)
2–3p, 26 (21 to 29)
4p−, 25 (16 to 28)

DAH30

Reilly, 2022 [10] Multivariate quintile
regression

CCI 1, 2 and ≥3
compared to CCI 0 b N/A

1, −0.14 (−0.18 to −0.10)
2, −0.14 (−0.23 to −0.05)
≥3, −2.81 (−3.25 to −2.36)

DAH30 (50–75th percentile)

Myles, 2017 [24] Quasi-likelihood ratio
test

Diabetes *b

Heart failure *b N/A

Diabetes,
Yes, 23.0 (22.4 to 23.6) ˆ
No, 23.8 (23.8 to 23.9) ˆ
Heart Failure,
Yes, 22.9 (22.4 to 23.4) ˆ
No, 23.8 (23.7 to 23.9) ˆ

DAH30 (50–75th percentile)

Risk Jorgensen, 2019 [21] Mann–Whitney U-test Low-risk patients * High-risk patients * High-risk patients, 27 (26 to 28)
Low-risk patients, 28 (27 to 28) DAH30
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Table 3. Cont.

Predictors Author, Year Scoring Method, Notes Positively Associated Negatively Associated Results Outcome/Comments

Jerath, 2019 [19] Spearman’s correlations Age 63 (53–71) ** Age 69 (60–77) **
Median age (years),
63 (53 to 71)
69 (60 to 77)

DAH30 above and below median,
median ages associated being less
than or greater than median DAH30
in cohort

Age

Myles, 2017 [24] Quasi-likelihood ratio
test Age *b N/A

<50, 24.8 (24.4 to 25.2) ˆ
50–60, 24.4 (24.0 to 24.9) ˆ
60–70, 24.0 (23.6 to 24.3) ˆ
70–80, 23.0 (22.7 to 23.4) ˆ
>79, 22.2 (21.7 to 22.7) ˆ

DAH30 (50–75th percentile)

Sex

Bell, 2019 [20] Spearman’s correlations Patient sex **a N/A Male, 27 (22 to 29)
Female, 27 (24 to 29) DAH30

Reilly, 2022 [10] Multivariate quintile
regression Patient sex b N/A Female, −0.44 (−0.46 to −0.41) DAH30 (50th percentile)

Neighborhood
median
Household
hncome quintile

Jerath, 2020(a) [17] Multivariable quantile
regression models N/A Quintile **b

Quintile 1, 26 (24 to 27)
Quintile 2, 26 (24 to 27)
Quintile 3, 26 (25 to 27)
Quintile 4, 26 (25 to 27)
Quintile 5, 26 (25 to 27)

DAH30 (50th percentile)

Frailty

McIsaac, 2021 [22] Sensitivity analysis N/A Frailty ** Ratio of means, 0.80 (0.79 to 0.81) DAH30

Shaw, 2022 [26]
Two-tailed, absolute
standardised
differences

N/A Frailty b Frail pFI, 22.0 (64)
Non-frail pFI, 18.6 (8.5) DAH30, mean (SD)

Bell, 2019 [20]
Mann–
Whitney/Kruskal–
Wallis

N/A

AKI V

ARDS V

Arrhythmia V

Cardiac arrest V

DVT V

Delirium V

Infection V

Stroke V

MI V

Pneumonia V

Paralytic ileus V

AKI, 11.00 (10.79 to 11.22)
ARDS, 12.94 (12.34 to 13.54)
Arrhythmia, 1.00 (0.81 to 1.19)
Cardiac arrest, 10.32 (10.01 to 10.64)
DVT, 4.30 (3.90 to 4.69)
Delirium, 5.84 (5.61 to 6.06)
Infection, 6.89 (6.51 to 7.28)

DAH30
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Table 3. Cont.

Predictors Author, Year Scoring Method, Notes Positively Associated Negatively Associated Results Outcome/Comments

Pulmonary embolism V

Pulmonary oedema V

ICD10 = T81 V

Any major complication
V

Stroke, 8.40 (8.22 to 8.58)
MI, 4.83 (4.66 to 5.00)
Pneumonia, 8.95 (8.83 to 9.06)
Paralytic ileus, 4.46 (4.32 to 4.59)
Pulmonary embolism, 7.57 (7.36 to 7.78)
Pulmonary oedema, 12.41 (12.14 to 12.69)
ICD10 = T81, 4.71 (4.65 to 4.78)
Any major complication, 7.03 (6.97 to 7.10)

Reilly, 2022 [10] Multivariate quintile
regression N/A

HDU/ICU admission b

Mechanical ventilation
b

Unplanned theatre
event b

HDU/ICU admission,
−6.79 (−7.10 to −6.48)
Mechanical ventilation,
−14.5 (−14.8 to −14.1)
Unplanned theatre event,
−0.63 (−0.82 to −0.44)

DAH30 (50–75th percentile)

Complications

Myles, 2017 [24] Quasi-likelihood ratio
test N/A

Myocardial infarction
(120 (6.5%)) *b

Stroke
(13 (0.7%)) *b

Pulmonary embolism
(7 (0.4%)) b

Surgical-site infection
(129(7.0%)) *b

Any of the listed
complications (263
(14.2%)) *b

Hospital readmission
(150(7.1%)) *b

Myocardial infarction
Yes (20.8(19.2 to 22.4)) ˆ
No (23.8 (23.7 to 23.9)) ˆ
Stroke
Yes (10.1 (2.5 to 17.7)) ˆ
No (23.8 (23.5 to 24.0)) ˆ
Pulmonary embolism
Yes (17.1 (8.4 to 25.9)) ˆ
No (23.7 (23.5 to 23.9)) ˆ
Cardiac arrest
Yes (17.7 (0.9 to 34.5)) ˆ
No (23.7 (23.5 to 24.0)) ˆ
Surgical-site infection
Yes (21. (19.0 to 23.0)) ˆ
No (23.8 (23.7 to 23.9)) ˆ
Any of the listed complications
Yes (20.5 (19.1 to 21.9)) ˆ
No (23.9 (23.8 to 23.9)) ˆ
Hospital readmission
Yes (17.9 (16.3 to 19.5)) ˆ
No (23.9 (23.8 to 23.9)) ˆ

DAH30 (50–75th percentile)
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Table 3. Cont.

Predictors Author, Year Scoring Method, Notes Positively Associated Negatively Associated Results Outcome/Comments

Intervention

Miles, 2022 [23] Simultaneous-quantile
regression N/A

Iron-deficient patients
compared to
iron-replete patients (p
= 0.70)

−0·11 (−0·66 to 0·45) ˆ DAH30

Fung, 2022 [16] Mann–Whitney U-test N/A
Iron therapy compared
to usual care (days) (p =
0.461)

Iron therapy, 20 (10 to 25)
Usual care, 23 (20 to 25) DAH30

DAH30 = Days alive and at home within 30 days. pFI = preoperative frailty index. ASA = American Society of Anaesthesiologists. CI = Confidence Interval. SD = Standard Deviation.
IQR = Interquartile Range. * p ≤ 0.05. ** p ≤ 0.0001. Where no p-value available, we used CI. a Interquartile range. b Confidence intervals of statistical significance. ˆ median (confidence
interval). v mean (confidence interval). y coefficient with confidence interval.
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Patients with a lower Charlson Comorbidity Index [10,20], low-risk patients [21], or
younger patients [19,24] were associated with better DAH30 scores. In contrast frailty,
postoperative complications, iron deficiency, and iron therapy were associated with worse
DAH30 scores. Hospital location (tertiary and central versus district and regional) was also
associated with worse DAH30 scores [28].

4. Discussion

To our knowledge, this is the first systematic review investigating the current available
literature exploring factors that predict DAH30 scores. This study observed an increase in
the use of the DAH30 tool in the literature, with a number of factors significantly associated
with DAH30 in patients undergoing surgery.

The impact of predictors for DAH30 scores varied across included studies. For one of
the most common predictors, ASA Physical Status, four studies reported it to be positively
associated with DAH30 scores [10,20,24,25]. However, two studies (50%) were assessed
as high risk of bias [24,25]. This was also found for the predictor surgical time, where five
studies reported reduced surgical time being associated with higher DAH30 scores, with
only two studies (40%) assessed as low risk of bias [20]. Higher DAH30 scores were also
associated with younger age [17], sex [10,20], elective surgery [10], endocrine, breast, eyes,
ear nose and throat surgeries [20], and lower Charlson Comorbidity Index at 1- and 5-year
follow-up regardless of whether a cancer diagnosis was made [20] in studies with low
risk of bias. Conversely, complications, frailty, neighbourhood median household income
quintile, and presence of iron or iron therapy were negatively associated with DAH30, with
evidence being reported by studies with both low and medium risk of bias. A number
of predictors can therefore be used to determine DAH30 scores in patients undergoing
surgery to support surgical planning.

Risk-of-bias ratings varied across studies when assessing each predictor, which demon-
strates a lack of high-quality research currently available. However, the results of studies
were comparable. The DAH30 scores and study results support assumptions and previous
research on patients’ postoperative outcomes, though caution should still be applied when
relying on the results of studies with medium or high risk of bias. More high-quality and
rigorous research is required to confirm and determine the effectiveness of these predictors
and their impact on DAH30 scores. The current literature highlights some predictors
that are more common in current literature, e.g., ASA Physical Status, surgery duration,
and type of surgery, which should be considered when selecting predictors to assess in
future research.

Due to the nature of the measurement tool assessed, included studies tended to be
retrospective audits of patients who had previously undergone surgical procedures at
selected hospitals. In addition, a portion of the included studies were conducted by the
same research group from one retrospective cohort of patients, which may explain some
similarities in the types of studies, predictors assessed, and analyses conducted [17–19].
Some studies also grouped the type of surgery performed into general surgical speciali-
ties, which were noted to involve a range of surgical procedures [18,20,24]. It is therefore
recommended that high-quality research assessing DAH30 scores in specific surgical proce-
dures and other predictors should be conducted to help guide surgeons and patients when
planning and deciding on a treatment approach.

This review was conducted following the PRISMA guidelines. However, it was limited
to the quality of the literature currently conducted. It is acknowledged that the novelty
of the measurement tool is reflective of the amount and quality of the current literature.
Studies tended to have predictive factors on DAH30 scores as secondary outcomes of their
research studies, which aligns with the suggestion of further research to better assess the
impact of predictors on DAH30 scores. Further research may also help justify and assess
the extent of the usefulness of the measurement tool in surgical planning.
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5. Conclusions

There is an increasing focus on DAH30 to assist with patient-centred approaches
in surgical decision-making. The DAH30 measurement tool can be effective in guiding
surgeons and patients when deciding on a surgical procedure as an appropriate treatment
option. A variety of predictors were assessed as impacting DAH30 scores, which should
be used to predict patients’ recovery and quality of life postoperatively at the surgical-
planning stage. Further high-quality research is required to determine the effectiveness of
the DAH30 measurement tool and assess the extent of factors which predict DAH30 scores.
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Appendix A

MEDLINE via Ovid

#1 (Surger* OR operat* OR surgical procedure*).mp

#2

(((DAH30 OR “days at home up to 30 days after surgery” OR days alive and at home OR
days at home* OR postoperative 30 days) OR ((postoperative* OR preoperative* OR after
surgery* OR after procedure*) adj3 (days alive and at home) OR days at home OR
DAH30))).mp

#3 (#1 AND #2)

#4 Limit #3 to humans

Embase via Ovid

#1 (Surger* OR operat* OR surgical procedure).mp

#2

(((DAH30 OR “days at home up to 30 days after surgery” OR days alive and at home OR
days at home* OR postoperative 30 days) OR ((postoperative* OR preoperative* OR after
surgery* OR after procedure*) adj3 (days alive and at home) OR days at home OR
DAH30))).mp

#3 (#1 AND #2)

#4 Limit #3 to humans

AMED via Ovid

#1 (Surger* OR operat* OR surgical procedure).mp

#2

(((DAH30 OR “days at home up to 30 days after surgery” OR days alive and at home OR
days at home* OR postoperative 30 days) OR ((postoperative* OR preoperative* OR after
surgery* OR after procedure*) adj3 (days alive and at home) OR days at home OR
DAH30))).mp

#3 (#1 AND #2)

https://www.mdpi.com/article/10.3390/gidisord6040057/s1
https://www.mdpi.com/article/10.3390/gidisord6040057/s1
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#4 Limit #3 to humans

Scopus

#1 (Surger* OR operat* OR surgical procedure).mp

#2
(DAH30 OR “days at home up to 30 days after surgery” OR “days alive and at home” OR
“days at home” OR “postoperative 30 days”).mp

#3 (#1 AND #2)

#4 Limit #3 to humans

Web of Science

#1 (Surger* OR operat* OR surgical procedure).mp

#2

(((DAH30 OR “days at home up to 30 days after surgery” OR “days alive and at home” OR
“days at home*” OR postoperative 30 days) OR ((postoperative* OR preoperative* OR after
surgery* OR after procedure*) “NEAR/3” (“days alive and at home” OR “days at home” OR
DAH30))).mp

#3 (#1 AND #2)

#4 Limit #3 to humans

CINAHL

#1 (Surger* OR operat* OR surgical procedure).mp

#2
(DAH30 OR “days at home up to 30 days after surgery” OR days alive and at home OR days
at home* OR postoperative 30 days).mp

#3 (#1 AND #2)

#4 Limit #3 to humans
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