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Abstract
Objective  Home healthcare is an increasingly common 
part of healthcare. The patients are often aged, frail 
and have multiple diseases, and multiple caregivers are 
involved in their treatment. This study explores the origin, 
incidence, types and preventability of adverse events (AEs) 
that occur in patients receiving home healthcare.
Design  A study using retrospective record review and 
trigger tool methodology.
Setting and methods  Ten teams with experience of home 
healthcare from nine regions across Sweden reviewed 
home healthcare records in a two-stage procedure using 
38 predefined triggers in four modules. A random sample 
of records from 600 patients (aged 18 years or older) 
receiving home healthcare during 2015 were reviewed.
Primary and secondary outcome measures  The 
cumulative incidence of AEs found in patients receiving 
home healthcare; secondary measures were origin, types, 
severity of harm and preventability of the AEs.
Results  The patients were aged 20–79 years, 280 men 
and 320 women. The review teams identified 356 AEs in 
226 (37.7%; 95% CI 33.0 to 42.8) of the home healthcare 
records. Of these, 255 (71.6%; 95% CI 63.2 to 80.8) were 
assessed as being preventable, and most (246, 69.1%; 
95% CI 60.9 to 78.2) required extra healthcare visits or 
led to a prolonged period of healthcare. Most of the AEs 
(271, 76.1%; 95% CI 67.5 to 85.6) originated in home 
healthcare; the rest were detected during home healthcare 
but were related to care outside home healthcare. The 
most common AEs were healthcare-associated infections, 
falls and pressure ulcers.
Conclusions  AEs in patients receiving home healthcare 
are common, mostly preventable and often cause 
temporary harm requiring extra healthcare resources. 
The most frequent types of AEs must be addressed and 
reduced through improvements in interprofessional 
collaboration. This is an important area for future studies.

Background
Home healthcare is an increasingly common 
component of healthcare, as an alternative 
to hospitalisation. It includes a variety of 
healthcare interventions. The purpose can 
be curative, supportive, palliative or rehabil-
itative. The incidence and types of adverse 
events (AEs) in the acute care hospital setting 

have been well-investigated in many coun-
tries and for several medical specialities.1–7 
Despite the challenges related to an ageing 
population and citizens’ demands to receive 
care at home, patient safety in home health-
care is rarely investigated.8–12 Incidence rates 
of AEs of up to 13% have been reported in a  
Canadian context8 11; falls and drug-related 
AEs are the most frequent.

Retrospective record review is commonly 
used to study patient harm using predefined 
triggers indicating potential AEs. More 
AEs are found through record review than 
through incident reporting systems.13 One of 
the most frequently used methods for retro-
spective record review is the Global Trigger 
Tool,14 which has been further adapted to suit 
different areas of healthcare.

The number of patients who are cared 
for in their homes is increasing. They are 
often aged, frail and have multiple diseases. 
Municipal home services provide assistance 
with activities in daily life, but medical and 
technical advances have also made it possible 
for advanced treatment of complex and 
long-term illnesses in patient homes. As the 
complexity of care increases, interaction 
between multiple professionals from different 
healthcare providers (ie, home healthcare, 
primary care, specialist care and social care) 
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of a stratified sample of patients receiving home 
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►► The results can only be generalised to facilities with 
similar organisations and clinical standards.
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is critical for patient safety. New risks arise if communi-
cation and coordination of care is deficient. Thus, there 
is a need to further explore safety issues for patients 
receiving home healthcare, taking into consideration 
the complexity of having multiple caregivers involved in 
treatment and care. We have developed and validated a 
trigger tool intended for this group of patients.15 This 
study explores the origin, incidence, types and prevent-
ability of the AEs that occur in patients receiving home 
healthcare.

Methods
Study design
This study used a retrospective record review design and 
was part of a validation study to validate the trigger tool 
for home healthcare settings.15

Study setting
The study was set in Sweden, where assistance with 
activities in daily life is provided in patient homes by 
unlicensed staff (eg, assistant nurses) on behalf of the 
municipal social care services. The municipalities are 
also usually responsible for providing home healthcare 
to the elderly.16 Their healthcare organisations include 
unlicensed assistant nurses, physiotherapists and occupa-
tional therapists, with registered nurses (RNs) providing 
the highest medical competence. The RNs have the 
overall responsibility for medication management and 
delivery of specialised healthcare in patient homes and 
consequently visit each patient less frequently than the 
unlicensed staff. When physician resources are necessary, 
they are usually provided by primary care physicians, but 
hospital physicians may also become involved. All physi-
cians are employed by the county councils.

Home healthcare records are generally computerised. 
There are many different journal systems used in home 
healthcare in Sweden and the documentation routines, 
as well as access to these systems (read and write permis-
sions), vary. Documentation from one caregiver, such as 
home healthcare, is not always accessible to healthcare 
professionals in other settings, such as staff at a hospital. 
As patients receiving home healthcare may be receiving 
care from several organisations simultaneously, we found 
it important to include all AEs documented in the home 
healthcare notes, irrespective of origin.

Definitions
In this study, an AE was defined as suffering, physical or 
psychological harm, illness or death caused by healthcare 
or social care that was not an inevitable consequence 
of the patient’s condition or an expected effect of the 
treatment received by the patient because of her/his 
condition. A preventable AE was defined as an event that 
could have been prevented if adequate measures and/
or actions had been taken during the patient’s contact 
with healthcare or social care. This definition is based on 
the terminology in the Swedish Patient Safety Act.17 AEs 

related to both acts of omission and acts of commission 
were included.

Study sample, inclusion and exclusion criteria
Ten review teams from different sites across Sweden were 
recruited using a convenience sampling strategy, invita-
tions through personal contacts or by email via a national 
patient safety network. All review teams interested in 
participation were included. Seven teams were organised 
within municipalities and three teams were employed by 
county councils. The teams consisted of one to three RNs 
and one or two physicians. They all had long experience 
of working as RNs or physicians, and in the home health-
care context.

After approval from the regional ethical board, a 
random sample of 600 home healthcare records was 
reviewed during the period February to August 2016. All 
patients aged 18 years or older admitted to home health-
care during 2015 at the review sites were eligible for 
inclusion. The review included the period from admis-
sion (index admission) up to a maximum of 90 days after 
admission. If a patient was discharged from home health-
care and was readmitted within the 90-day period, the 
review of that patient continued. To be included as an AE 
in the study, one of the following criteria had to be met:
1.	 The AE occurred during the index admission, that is, 

within 90 days after admission in home healthcare, re-
gardless of caregiver.

2.	 The AE derived from caregivers outside home health-
care (outpatient care, social care or in-hospital care), 
occurred within 30 days prior to the index admission 
and was detected during the index admission.

Randomisation of records was performed by one of the 
authors (MU), using an online randomiser, to ensure it 
was carried out in the same way for all review teams. Over-
sampling was carried out with 10 records per team. If a 
patient in the random sample was receiving limited home 
healthcare once or twice a week, for example, only blood 
pressure measurement or delivery of predispensed drugs, 
this patient was replaced by another random admission. 
AEs that gave symptoms >90 days after the index admis-
sion or that occurred were detected and for which treat-
ment was completed before the index admission were 
excluded.

Education of the review teams
To ensure result validity and reliability, the review process 
was standardised in a written project manual, where the 
definitions and the inclusion and exclusion criteria were 
also included. A trigger manual was used, including 
trigger definitions and preventability decision support, 
as well as detailed examples that were discussed by the 
review teams before the study began. The team members 
underwent a mandatory 1 day education in the trigger tool 
methodology. Discussions were held to reach consensus 
about definitions, exclusion and inclusion criteria, inter-
pretation and application of the triggers, assessment 
of AEs and preventability as well as how to use the two 
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cases report forms. During the process of familiarisation 
with the methodology, each member of the review team 
independently reviewed six training records in order to 
achieve reliable reviews. This was followed by a consensus 
process with all teams including discussions regarding 
trigger outcome, assessments of AEs and preventability.

Review process
The review was performed in two stages. In most teams, 
the RNs carried out both primary and secondary reviews 
and later discussed the findings with the physicians. In 
some teams, the physicians carried out some of the 
primary as well as the secondary reviews.

In the primary review stage, the reviewers screened all 
records from their respective own setting for the presence 
of 38 predefined triggers categorised into four modules 
(table 1). A trigger is an indicator suggesting that an AE 
might have occurred during the inclusion period. For 
each trigger detected, the reviewer determined whether 
or not the trigger reflected the presence of a potential 
AE. Only records with triggers indicating a potential AE 
went forward to the secondary review stage. The reviewers 
also recorded demographic data. Starting from the index 
admission to home healthcare, a maximum of 90 days was 
reviewed. There was no time restriction for the review 
of each record in this stage. One reviewer carried out 
the primary review. To test inter-rater reliability, 10% of 
the records in the primary review process were reviewed 
by a second reviewer. Inter-rater reliability was assessed 
based on the reviewers’ judgements regarding whether a 
record should be forwarded to secondary review. Discus-
sions about individual judgements were held and when 
consensus was reached, the records were ready for the 
secondary review stage.

In the secondary review stage, each potential AE was 
scrutinised individually by the review team. To qualify as 
an AE, a score of 3 or higher on a 4-point Likert scale was 
required (1, the event was not related to healthcare/social 
care; 2, the event was probably not related to healthcare/
social care; 3, the event was probably related to health-
care/social care; 4, the event was related to healthcare/
social care). The reviewer made a judgement whether 
or not the event qualified as an AE. If it did, the AE was 
marked for further assessment. The preventability of an 
AE was judged on a similar 4-point scale: 1, the AE was not 
preventable; 2, the AE was probably not preventable; 3, 
the AE was probably preventable; 4, the AE was prevent-
able.5 In the following, probably preventable (grade 3) 
and preventable (grade 4) AEs are referred to as prevent-
able AEs.

The severity of harm was evaluated using two different 
scales. The first was the National Coordinating Council 
for Medication Error Reporting and Prevention (NCC 
MERP) Index,18 which is used in the Global Trigger Tool.14 
NCC MERP Index categories E–I were included, that is, 
those relating to harm (grade E, contributed to or resulted 
in temporary harm; grade F, contributed to or resulted in 
temporary harm to the patient and required outpatient, 

home health or hospital care or prolonged hospitalisa-
tion or extended the period of home healthcare; grade 
G, contributed to or resulted in permanent patient harm; 
grade H, life-saving intervention required within 60 min; 
grade I, contributed to the patient’s death). The second 
severity scale was that used in the Harvard Medical Prac-
tice Study (HMPS)19 and subsequently in several nation-
wide AE studies. It encompasses seven grades (minimal 
impairment, recovery within 1 month; moderate impair-
ment, recovery within 1–6 months; moderate impairment, 
recovery within 6–12 months; permanent impairment, 
degree of disability  ≤50%; permanent impairment, 
degree of disability >50%; contributed to patient death; 
unable to determine). All reviewers also documented, 
for example, the type of AEs, as well as information on 
the origin of each AE (home healthcare, inpatient care, 
outpatient care or social care).

Access to various parts of the patients’ medical records 
differed between review teams. Municipalities and 
county councils sometimes have separate medical record 
systems. Accordingly, some municipal review teams had 
to request physicians’ notes and laboratory values, for 
example, because these were stored in their county coun-
cil’s record system.

All review teams were supported by record review 
experts in the research group who could answer ques-
tions. To ensure review quality, one expert (MU) moni-
tored all reviews from the primary and secondary review 
stages for completeness and adherence to the trigger and 
AE definitions, and project manual. Any questions or 
discrepancies were referred back to the relevant team for 
resolution to make sure that the AE inclusion followed 
the project manual.

Data analysis
Data are presented as median (range), mean (SD) 
(95% CI) or number (%). We calculated the cumulative 
incidence of AEs over the review period. Comparisons 
between groups were made using the Mann-Whitney U 
test or the χ2 test, as appropriate. A P value <0.05 was 
considered to be statistically significant. Agreement 
between reviewers was analysed using κ statistics. All statis-
tical calculations were performed using Statistica 64 V.13 
(StatSoft, Oklahoma, USA).

Results
A total of 600 patient records from home healthcare were 
reviewed; 280 of the patients were men, median age 79 
years (range, 20–97 years), and 320 were women, median 
age 82 years (range, 29–99  years). The number of days 
reviewed was 40 735 in total, with a median of 90 days per 
patient. Depending on patient discharge or death, the 
range of days reviewed varied between 1 and 90. Demo-
graphic data are shown in table 2.

The inter-rater reliability of the reviewers’ judgements 
concerning if a record was to be forwarded to secondary 
review was κ=0.801 (substantial).
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Table 1  List of triggers

Care module Cardiac arrest and/or deterioration in vital 
signs

Deep venous thrombosis and/or 
pulmonary embolus

Pressure ulcer

Blood vessel, skin and/or tissue harm

Neurological impairment and/or harm

Fall

Healthcare-associated infection

Moderate/severe pain

Moderate/severe worry, anxiety, suffering, 
existential pain and/or psychological pain

Moderate/severe agitation and/or acute 
confusion/delirium

Undernutrition

Insufficient oral health

Moderate/severe gastrointestinal problem

Distended urinary bladder

Deviation from normal course after 
invasive/surgical treatment

Treatment

Advanced medical device

Threats, violence and/or improper contact

Self-inflicted harm

Escape from home/special 
accommodation

Documentation of mistake or 
dissatisfaction with care

Other

Laboratory 
module

Abnormal glucose value

Increasing creatinine value

Abnormal potassium value

Abnormal sodium value

Abnormal calcium value

Medication 
module

Adverse drug event/adverse drug reaction

Drug that requires follow-up with blood 
sampling

Treatment with at least 10 drugs

Absence of in-depth drug review

Treatment with drugs that increase the risk 
for haemorrhage

Drug management

Continuity 
and transition 
module

Unplanned change of care-providing unit

Unplanned contact with physician and/or 
registered nurse

Continued

Absence of and/or deviation from care 
plan

Absence of a coordinated individual care 
plan when care is provided by several 
caregivers

Documentation related to insufficient 
coordination of care, communication and/
or information

Table 1  Continued 

Through the home healthcare records, 356 AEs were 
identified, affecting 226 patients (37.7%; 95% CI 33.0 to 
42.8). This corresponds to a median of 1 (range, 1–7) 
AE per patient affected (table 3). Most were considered 
preventable (255, 71.6%; 95% CI 63.2 to 80.8). There was 
no difference in the incidence of AEs between men and 
women (P=0.72), or between patients aged 80 years or 
older and younger patients (P=0.12) (data not shown).

Of the AEs, 271 (76.1 %; 95%  CI 67.5 to 85.6) were 
related to home healthcare, 44 (12.4 %; 95% CI 9.1 to 
16.4) to in-hospital care, 23 (6.5 %; 95% CI 4.2 to 9.5) to 
social care and 12 (3.4 %; 95% CI 1.8 to 5.7) to outpatient 
care. It was not possible to determine from the documen-
tation where the remaining 6 (1.7%; 95% CI 0.7 to 3.5) 
AEs had originated. There was no difference in prevent-
ability (P=0.97) between AEs originating in home health-
care or outside home healthcare (data not shown).

On the NCC MERP scale, 102 (28.6%; 95% CI 23.5 to 
34.6) of all AEs resulted in temporary harm to the patient 
and 246 (69.1 %; 95% CI 60.9 to 78.2) in temporary harm 
that required extra healthcare visits or a prolonged care 
period. The HMPS scale showed that 213 (59.8%; 95% CI 
52.2 to 68.3) of all AEs were minor with recovery within 
1 month (table 4).

The most common types of AEs were healthcare-associ-
ated infections, falls and pressure ulcers (table 5). There 
were no differences in the number of such AEs between 
men and women or between patients aged 80 years or 
older and younger patients (data not shown). The proba-
bility of falls being preventable was 43.9%; 95% CI 30.0 to 
62.3, whereas the majority of the other types of AEs were 
considered preventable to a greater extent. There was no 
difference in the type of AEs between those originating in 
home healthcare and those from care given outside home 
healthcare (P=0.52).

Forty-one (18.1%) of the AEs in the home healthcare 
setting required a median of one (range, 1–5) additional 
physician visit(s) in the outpatient setting, 40 (14.8 %) 
required a median of 1 (range, 1–9) additional physician 
visit(s) in the home healthcare setting and 37 (13.7%) 
required hospital care for a median of 6 days (range, 
1–41 days). There were no significant differences compared 
with AEs outside home healthcare: 7 (8.2%) (median, 
1; range, 1–2) required additional physician visit(s) in 
the outpatient setting; 11 (12.9%) (median, 1; range, 
1–11) required additional physician visit(s) in the home 
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Table 2  Demographic data

Parameter Value

Men/women, n (%) 280 (46.7)/320 (53.3)

Age in years, median (range) 80.5 (20–99)

Reviewed days, median (range) 90 (1–90)

Referral to home healthcare from

 ���  Hospital care, n (%) 300 (50.0)

 ���  Outpatient care, n (%) 212 (35.3)

 ���  Not possible to determine, n (%) 88 (14.7)

Medical diagnosis at home healthcare 
admission*

 ���  Malignancy, n (%) 253 (42.2)

 ���  Cardiovascular disease, n (%) 119 (19.8)

 ���  Confusion, dementia, n (%) 102 (17.0)

 ���  Diabetes, n (%) 51 (8.5)

 ���  Skin wound, pressure ulcer, n (%) 38 (6.3)

 ���  Stroke, n (%) 36 (6.0)

 ���  Pulmonary disease, n (%) 35 (5.8)

 ���  Neurological disease, n (%) 33 (5.5)

Medical needs at home healthcare 
admission†

 ���  Medication assistance, n (%) 233 (38.8)

 ���  Palliative care, n (%) 144 (24.0)

 ���  Activities of daily living, n (%) 111 (18.5)

 ���  Laboratory sampling, n (%) 88 (14.7)

 ���  Wound care, assistance with 
compression stockings, n (%)

74 (12.3)

 ���  Assistance with advanced medical 
devices, n (%)

62 (10.3)

 ���  Rehabilitation, home modifications, 
means testing, n (%)

51 (8.5)

 ���  Pain relief, n (%) 39 (6.5)

Social situation at home healthcare 
admission

 ���  Patient’s own home, lives alone, 
n (%)

265 (44.2)

 ���  Patient’s own home, cohabiting, 
n (%)

257 (42.8)

 ���  Home for medical healthcare, 
assistance 24/7, n (%)

50 (8.3)

 ���  Not possible to determine, n (%) 28 (4.7)

*Medical diagnosis affecting >5% of patients. A patient could 
have several diagnoses.
†Medical needs for >5% of patients. A patient could have 
several medical needs.

healthcare setting; 13 (15.3%) required hospital care for a 
median of 7 days (range, 2–10 days).

Discussion
This study is the first to assess AEs in patients receiving 
home healthcare across different parts of Sweden through 

the use of retrospective record review. Our main find-
ings are that AEs affect over a third of these patients, are 
deemed to be mostly preventable and result in temporary 
harm to the patient requiring extra healthcare resources. 
A quarter of the AEs detected in home healthcare orig-
inated in other healthcare settings. We found no differ-
ences in the type of AEs, or their severity or preventability, 
depending on origin.

There are few studies investigating AEs in home health-
care with which to compare our findings. The incidence 
of AEs, 37.7%, is much higher than the 4%–13% reported 
by other studies.8–11 It is difficult to compare the rates, 
as the differences may be due to varying services, patient 
characteristics, and methods of record review, as well as 
the definition of an AE and the inclusion criteria used. It 
is also difficult to compare the rates for the home health-
care setting with in-hospital AE rates, because the home 
healthcare provider may not continuously observe the 
patients and the healthcare environment. The majority of 
the identified AEs were minor and transient. In a compar-
ison of serious AEs (recovery within 6–12 months, perma-
nent disability or death) by recalculating their respective 
prevalence, there seem to be no obvious differences 
between our study and an earlier Swedish in-hospital 
study or Canadian home healthcare.1 8

Patients receiving home healthcare are often old 
and frail and frequently have concomitant contact with 
multiple caregivers. We have shown that almost 25% of 
AEs found in patients in home healthcare originated in 
care given in other settings. AEs such as pressure ulcers 
or infections impose an additional burden on the home 
healthcare organisation with its limited access to RNs and 
physicians. This finding also highlights the importance 
of passing knowledge about AEs between caregivers. 
The findings imply that all sections of healthcare should 
be aware of these most common AEs and preventive 
measures that can be taken along a patient’s healthcare 
journey.

Almost three out of four AEs, regardless of origin, were 
judged by the review teams in our study to be preventable. 
This is higher than the 33%–56% previously reported in 
the home healthcare setting,8 9 but is in line with many 
hospital record reviews.1 5 6 20 Risk reduction in patient 
homes is not directly transferable from hospital care. 
The possibility of conflict between patient autonomy and 
safety should be considered in the home  care setting. 
Patients are the hosts of the care environment and super-
vision from healthcare personnel is mostly limited to 
short visits. Preventive safety measures in a patient’s home 
require true patient involvement, taking the patient’s 
values and integrity into consideration. For instance, 
removing carpets to prevent falls, one of the AEs with the 
lowest preventability ratings must be weighed against a 
patient’s own wishes.

Our findings of healthcare-associated infections, falls, 
pressure ulcers and skin breakdown as the most common 
AEs are largely consistent with a Canadian review of 1200 
records from 2009 to 2010, which reported falls, wound 
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Table 3  Adverse events (AEs) detected in patients receiving home healthcare classified by origin (n=600)

Home healthcare
Care outside home 
healthcare Total

Number of AEs 271 85 356

Number of patients affected by AEs (%; 95% CI) 182 (30.3; 
26.2 to 35.0)

67 (11.2; 8.7 to 14.1) 226 (37.7; 33.0 to 42.8)

Median number of AEs per affected patient (range) 1 (1–5) 1 (1–4) 1 (1–7)

Number of preventable AEs 194 61 255

Number of patients affected by preventable AEs (%; 95% CI) 137 (22.8; 
19.2 to 26.9)

50 (8.3; 6.3 to 10.9) 174 (29.0; 24.9 to 33.6)

Median number of preventable AEs per affected patient (range) 1 (1–4) 1 (1–4) 1 (1–5)

Number of patients with >1 AE (%; 95% CI) 62 (10.3; 8.0 to 13.2) 12 (2.0; 1.1 to 3.4) 83 (13.8; 11.1 to 17.1)

Number of patients with >1 preventable AE (%; 95% CI) 39 (6.5; 4.7 to 8.8) 8 (1.3; 0.6 to 2.5) 54 (9.0; 6.8 to 11.6)

Number of AEs per 100 patients 45.2 14.2 59.3

Number of preventable AEs per 100 patients 32.3 10.2 42.5

Number of AEs per 1000 patient days 6.7 2.1 8.7

Number of preventable AEs per 1000 patient days 4.8 1.5 6.3

infections, psychosocial, behavioural or mental health 
problems, or medication-related AEs as the most promi-
nent findings.9 We chose to not to use ‘medication-related 
AEs’ as a separate AE group, since we regarded medica-
tion as a cause of AEs. Medication-caused AEs can be 
found among, for example, falls, severe constipation and 
oral candidiasis. Other studies also report injurious falls 
as the most common AE in home healthcare.11 21 Decline 
in physical function is a prevalent safety risk.10 Falls are 
also associated with increased risk of admission to long-
term care and death.11 This emphasises the need to find 
effective strategies for prevention of falls. Preventive strat-
egies for pressure ulcers and skin breakdown8 also need 
to be identified. Patients in home healthcare may have 
several well-known risk factors for pressure ulcers. In one 
study, one-tenth of AEs in patients receiving home health-
care fell into the category general decline.8 The ageing 
patient is at risk for weight loss and malnutrition. Doran 
et al10 noted that unintended weight loss accounted for 
10% of the safety problems in home healthcare. Patients 
receiving home healthcare are often affected by cancer, 
where weight loss is a well-known problem.10 22 Routines 
for the prevention of weight loss are important. Interven-
tions can include energy-rich and protein-rich food, food 
with a particular texture, artificial nutrition, information 
about eating habits and checking the patient’s weight on 
a regular basis.23

Healthcare-associated infections are common in both 
home healthcare and hospital care.1 24 Falls and pressure 
ulcers are also common in hospitalised patients. However, 
the type of AEs in home healthcare differ from that in 
hospital care in other aspects. Surgical/procedural AEs 
and distended urinary bladder are more common in 
hospital care.1 6 21 25 26

We found that more than half of the AEs caused minimal 
impairment, with recovery within 1 month. This is in 
contrast to the findings of Sears et al,8 where one-quarter 

of the AEs caused slight impairment and half resulted in 
moderate-to-serious impairment or death. One explana-
tion for the difference could be that we found three times 
more AEs and probably included less severe AEs. Sears  
et al8 only included AEs that required the use of addi-
tional healthcare resources. Interventions in connection 
with AEs are a resource-consuming burden to healthcare. 
In order to get a broader and more proactive approach to 
patient safety, we found it important to include AEs that 
caused temporary harm without requiring extra visits or a 
prolonged healthcare period.

We chose to review a period up to a maximum of 90 
days from the start of a randomly chosen home healthcare 
period and included all AEs regardless of caregiver. If a 
patient was hospitalised and returned to home healthcare 
during that period, we included the new home health-
care period(s). The Institute for Healthcare Improve-
ment has developed a trigger tool for skilled nursing 
facilities recommending that only the first 30 days of an 
admission are reviewed.27 Blais et al9 included a period 
of up to 12 months preceding discharge for review and 
also included a 6-month period after discharge from the 
index admission. There is no consensus regarding which 
triggers to use in different settings.28 The same applies 
for reporting of AE rates, as well as characterisation of 
AEs, which makes comparisons difficult. As demand for 
home healthcare and interest in home healthcare safety 
increase, reliable and validated safety tools are warranted.

The strengths of this study include having 10 teams 
from different parts of Sweden to review 600 records, 
which served to give an overview of AEs occurring in 
home healthcare settings. In accordance with the Global 
Trigger Tool methodology and as patients receiving 
home healthcare sometimes need parallel interventions 
from caregivers outside home healthcare, we chose a 
broader perspective on patient safety and included all 
AEs that occurred and/or were detected during the 



� 7Schildmeijer KGI, et al. BMJ Open 2018;8:e019267. doi:10.1136/bmjopen-2017-019267

Open Access

Ta
b

le
 4

 
S

ev
er

ity
 o

f a
d

ve
rs

e 
ev

en
ts

 (A
E

s)
 d

et
ec

te
d

 in
 p

at
ie

nt
s 

re
ce

iv
in

g 
ho

m
e 

he
al

th
ca

re
 c

la
ss

ifi
ed

 b
y 

or
ig

in

S
ev

er
it

y 
ca

te
g

o
ry

H
o

m
e 

he
al

th
ca

re
C

ar
e 

o
ut

si
d

e 
ho

m
e 

he
al

th
ca

re
To

ta
l

A
E

,
n 

(%
; 9

5%
 C

I)
P

re
ve

nt
ab

le
 A

E
,

n 
(%

; 9
5%

 C
I)

A
E

,
n 

(%
; 9

5%
 C

I)
P

re
ve

nt
ab

le
 A

E
,

n 
(%

; 9
5%

 C
I)

A
E

,
n 

(%
; 9

5%
 C

I)
P

re
ve

nt
ab

le
 A

E
,

n 
(%

; 9
5%

 C
I)

S
ev

er
ity

 c
at

eg
or

y 
ac

co
rd

in
g 

to
 N

C
C

P
 M

E
R

P
 in

d
ex

 

 ���
E

, C
on

tr
ib

ut
ed

 t
o 

or
 r

es
ul

te
d

 in
 

te
m

p
or

ar
y 

ha
rm

 
78

 (2
8.

8;
 2

2.
9 

to
 3

5.
7)

50
 (6

4.
1;

 4
8.

1 
to

 8
3.

8)
24

 (2
8.

2;
 1

8.
5 

 t
o 

 4
1.

4)
 

14
 (5

8.
3;

 3
3.

2 
 t

o 
 9

5.
6)

 
10

2 
(2

8.
6;

 2
3.

5 
to

 3
4.

6)
64

 (6
2.

7;
 4

8.
7 

to
 7

9.
6)

 ���
F,

   
C

on
tr

ib
ut

ed
 t

o 
or

 r
es

ul
te

d
 in

 
te

m
p

or
ar

y 
ha

rm
 t

o 
th

e 
p

at
ie

nt
 a

nd
 

re
q

ui
re

d
 o

ut
p

at
ie

nt
, h

om
e 

he
al

th
 

or
 h

os
p

ita
l c

ar
e 

or
 p

ro
lo

ng
ed

 
ho

sp
ita

lis
at

io
n 

or
 a

n 
ex

te
nd

ed
 p

er
io

d
 

of
 h

om
e 

he
al

th
ca

re
 

18
7 

(6
9.

0;
 5

9.
6 

to
 7

9.
4)

14
2 

(7
5.

9;
 6

4.
2 

to
 8

9.
2)

59
 (6

9.
4;

 5
3.

3 
 t

o 
 8

8.
9)

 
45

 (7
6.

3;
 5

6.
3 

 t
o 

10
1.

2)
 

24
6 

(6
9.

1;
 6

0.
9 

to
 7

8.
2)

18
7 

(7
6.

0;
 6

5.
7 

to
 8

7.
5)

 ���
G

, C
on

tr
ib

ut
ed

 t
o 

or
 r

es
ul

te
d

 in
 

p
er

m
an

en
t 

p
at

ie
nt

 h
ar

m
 

3 
(1

.1
; 0

.3
 t

o 
3.

0)
1 

(3
3.

3;
 1

.7
 t

o 
16

4.
4)

2 
(2

.4
; 3

.9
  t

o 
 7

.8
) 

2 
(1

00
; 1

67
.7

  t
o 

 3
30

.4
) 

5 
(1

.4
; 0

.5
 t

o 
3.

1)
3 

(6
0.

0;
 1

5.
3 

to
 1

63
.3

)

 ���
H

,  
Li

fe
-s

av
in

g 
in

te
rv

en
tio

n 
re

q
ui

re
d

 
w

ith
in

 6
0 

 m
in

 
0 

(0
)

0 
(0

)
0 

(0
) 

0 
(0

) 
0 

(0
)

0 
(0

)

 ���
I, 

 C
on

tr
ib

ut
ed

 t
o 

p
at

ie
nt

 ’s
 d

ea
th

 
3 

(1
.1

; 0
.3

 t
o 

3.
0)

1 
(3

3.
3;

 1
.7

 t
o 

16
4.

4)
0 

(0
) 

0 
(0

) 
3 

(0
.8

; 0
.2

 t
o 

2.
3)

1 
(3

3.
3;

 1
.7

 t
o 

16
4.

4)

 ���
To

ta
l

27
1 

(1
00

)
19

4 
(7

1.
6;

 6
2.

0 
to

 8
2.

2)
85

 (1
00

) 
61

 (7
1.

8;
 5

5.
4 

 t
o 

 9
1.

6)
 

35
6 

(1
00

)
25

5 
(7

1.
6;

 6
3.

2 
to

 8
0.

8)

S
ev

er
ity

 c
at

eg
or

y 
ac

co
rd

in
g 

to
 H

M
P

S
 s

ca
le

 ���
M

in
im

al
 im

p
ai

rm
en

t,
 r

ec
ov

er
y 

w
ith

in
 

1 
m

on
th

17
1 

(6
3.

1;
 5

4.
2 

to
 7

3.
1)

11
8 

(6
9.

0;
 5

7.
4 

to
 8

2.
3)

42
 (4

9.
4;

 3
6.

1 
 t

o 
 6

6.
2)

 
31

 (7
3.

8;
 5

1.
0 

 t
o 

 1
03

.5
) 

21
3 

(5
9.

8;
 5

2.
2 

to
 6

8.
3)

14
9 

(6
9.

9;
 5

9.
4 

to
 8

1.
9)

 ���
M

od
er

at
e 

im
p

ai
rm

en
t,

 r
ec

ov
er

y 
w

ith
in

 1
–6

 m
on

th
s

57
 (2

1.
0;

 1
6.

1 
to

 2
7.

0)
44

 (7
7.

2;
 5

6.
8 

to
 1

02
.7

)
26

 (3
0.

6;
 2

0.
4 

 t
o 

 4
4.

2)
 

19
 (7

3.
1;

 4
5.

3 
 t

o 
 1

12
.0

) 
83

 (2
3.

3;
 1

8.
7 

to
 2

8.
8)

63
 (7

5.
9;

 5
8.

8 
to

 9
6.

5)

 ���
M

od
er

at
e 

im
p

ai
rm

en
t,

 r
ec

ov
er

y 
w

ith
in

 6
–1

2 
m

on
th

s
14

 (5
.2

; 2
.9

 t
o 

8.
5)

11
 (7

8.
6;

 4
1.

3 
to

 1
36

.6
)

1 
(1

.2
; 0

.1
  t

o 
 5

.8
) 

0 
(0

) 
15

 (4
.2

; 2
.5

 t
o 

6.
8)

11
 (7

3.
3;

 3
8.

6 
to

 1
27

.5
)

 ���
P

er
m

an
en

t 
im

p
ai

rm
en

t,
 d

eg
re

e 
of

 
d

is
ab

ili
ty

 ≤
50

%
3 

(1
.1

; 0
.3

 t
o 

3.
0)

1 
(3

3.
3;

 1
.7

 t
o 

16
4.

4)
2 

(2
.4

; 0
.4

  t
o 

 7
.8

) 
2 

(1
00

; 1
67

.7
  t

o 
 3

30
.4

) 
5 

(1
.4

; 0
.5

 t
o 

3.
1)

3 
(6

0.
0;

 1
5.

3 
to

 1
63

.3
)

 ���
P

er
m

an
en

t 
im

p
ai

rm
en

t,
 d

eg
re

e 
of

 
d

is
ab

ili
ty

 >
50

%
0 

(0
)

0 
(0

)
0 

(0
) 

0 
(0

) 
0 

(0
)

0 
(0

)

 ���
C

on
tr

ib
ut

ed
 t

o 
p

at
ie

nt
 d

ea
th

3 
(1

.1
; 0

.3
 t

o 
3.

0)
1 

(3
3.

3;
 1

.7
 t

o 
16

4.
4)

0 
(0

) 
0 

(0
) 

3 
(0

.8
; 0

.2
 t

o 
2.

3)
1 

(3
3.

3;
 1

.7
 t

o 
16

4.
4)

 ���
U

na
b

le
 t

o 
d

et
er

m
in

e
23

 (8
.5

; 5
.5

 t
o 

12
.5

)
19

 (8
2.

6;
 5

1.
2 

to
 1

26
.6

)
14

 (1
6.

5;
 9

.4
  t

o 
 2

7.
0)

 
9 

(6
4.

3;
 3

1.
4 

to
  1

18
.0

) 
37

 (1
0.

4;
 7

.4
 t

o 
14

.2
)

28
 (7

5.
7;

 5
1.

3 
to

 1
07

.9
)

 ���
To

ta
l

27
1 

(1
00

)
19

4 
(7

1.
6;

 6
2.

0 
to

 8
2.

2)
85

 (1
00

) 
61

 (7
1.

8;
 5

5.
4 

 t
o 

 9
1.

6)
 

35
6 

(1
00

)
25

5 
(7

1.
6;

 6
3.

2 
to

 8
0.

8)

H
M

P
S

, H
ar

va
rd

 M
ed

ic
al

 P
ra

ct
ic

e 
S

tu
d

y;
 N

C
C

P
 M

E
R

P,
 N

at
io

na
l C

oo
rd

in
at

in
g 

C
ou

nc
il 

fo
r 

M
ed

ic
at

io
n 

E
rr

or
 R

ep
or

tin
g 

an
d

 P
re

ve
nt

io
n.



8 Schildmeijer KGI, et al. BMJ Open 2018;8:e019267. doi:10.1136/bmjopen-2017-019267

Open Access�

Table 5  Types of adverse events (AEs) detected in patients receiving home healthcare, the origin and the proportion of 
preventable AEs

Type of AE

Home healthcare,
AEs
n (%; 95% CI)

Care outside home 
healthcare, AEs
n (%; 95% CI)

Total, AEs
n (%; 95% CI)

Total preventable AEs,
n (%; 95% CI)

Healthcare-associated 
infections

59 (21.8; 16.7 to 27.9) 13 (15.3; 8.5 to 25.5) 72 (20.2; 15.9 to 25.3) 46 (63.9; 47.3 to 84.5)

 ��� Oral candidiasis 12 (25.4) 1 (7.7) 13 (18.1) 6 (46.1)

 ��� Urinary tract infection 9 (15.2) 2 (15.4) 11 (15.3) 8 (72.7)

 ��� Pneumonia 10 (16.9) 1 (7.7) 11 (15.3) 8 (72.7)

 ��� Wound infection 9 (15.2) 3 (23.1) 12 (16.6) 12 (100.0)

 ��� Sepsis 5 (8.5) 1 (7.7) 6 (8.3) 1 (16.7)

 ��� Candidiasis of the 
skin

5 (8.5) 1 (7.7) 6 (8.3) 6 (100.0)

 ��� Others 9 (15.2) 4 (30.8) 13 (18.1) 5 (38.5)

Falls 51 (18.8 ; 14.2 to 24.6) 15 (17.6; 10.2 to 28.4) 66 (18.5; 14.4 to 23.4) 29 (43.9; 30.0 to 62.3)

 ��� Fracture 7 (13.7) 4 (26.7) 11 (16.7) 6 (54.5)

 ��� Skin wound 33 (64.7) 7 (46.7) 40 (60.6) 14 (35.0)

 ��� Pain 11 (21.6) 3 (30.0) 14 (21.2) 8 (57.1)

 ��� Not specified 0 (0) 1 (6.7) 1 (1.5) 1 (100.0)

Pressure ulcers 46 (17.0 ; 12.6 to 22.4) 16 (18.8; 11.1 to 29.9) 62 (17.4; 13.5 to 22.2) 52 (83.9; 63.3 to 109.1)

 ��� Category 1 20 (43.5) 4 (25.0) 24 (38.7) 21 (87.5)

 ��� Category 2 17 (37.0) 8 (50.0) 25 (40.3) 19 (76.0)

 ��� Category 3 3 (6.5) 2 (12.5) 5 (8.0) 4 (80.0)

 ��� Category 4 2 (4.3) 0 (0) 2 (3.2) 2 (100.0)

 ��� Category unknown 4 (8.7) 2 (12.5) 6 (9.7) 6 (100.0)

Skin, vessel or tissue 
harm

25 (9.2 ; 6.1 to 13.4) 8 (9.4; 4.4 to 17.9) 33 (9.3; 6.5 to 12.9) 27 (81.8; 55.0 to 117.4)

 ��� Skin harm 18 (72.0) 4 (25.0) 22 (66.7) 18 (81.8)

 ��� Vessel harm 4 (16.0) 1 (12.5) 5 (15.2) 3 (80.0)

 ��� Tissue harm 3 (12.0) 3 (37.5) 6 (18.2) 6 (100.0)

Pain 17 (6.3; 3.8 to 9.8) 6 (7.1; 2.9 to 14.7) 23 (6.5; 4.2 to 9.5) 21 (91.3; 58.0 to 137.2)

Psychological harm 12 (4.4; 2.4 to 7.5) 6 (7.1; 2.9 to 14.7) 18 (5.1; 3.1 to 7.8) 14 (77.8; 44.3 to 127.4)

Other 10 (3.7; 1.9 to 6.6) 1 (1.2; 0.1 to 5.8) 11 (3.1; 1.6 to 5.4) 10 (90.1; 46.2 to 162.0)

Neurological harm 7 (2.6; 1.1 to 5.1) 3 (3.5; 0.9 to 9.6) 10 (2.8; 1.4 to 5.0) 9 (90.0; 43.9 to 165.2)

Haemorrhage (not 
related to surgery)

7 (2.6; 1.1 to 5.1) 3 (3.5; 0.9 to 9.6) 10 (2.8; 1.4 to 5.0) 4 (40.0; 12.7 to 96.5)

Failure in vital signs 7 (2.6; 1.1 to 5.1) 3 (3.5; 0.9 to 9.6) 10 (2.8; 1.4 to 5.0) 9 (90.0; 43.9 to 165.2)

Weight loss, nutrition-
related AE

5 (1.8; 0.7 to 4.1) 3 (3.5; 0.9 to 9.6) 8 (2.2; 1.0 to 4.3) 7 (87.5; 38.3 to 173.1)

General deterioration in 
health status

7 (2.6; 1.1 to 5.1) 0 (0) 7 (2.0; 0.9 to 3.9) 7 (100.0; 43.7 to 197.8)

Severe constipation 5 (1.8; 0.7 to 4.1) 0 (0) 5 (1.4; 0.5 to 3.1) 5 (100.0; 36.6 to 221.7)

Severe vomiting 4 (1.5; 0.5 to 3.6) 0 (0) 4 (1.1; 0.4 to 2.7) 3 (75.0; 19.1 to 204.1)

Affected laboratory 
values

3 (1.1; 0.3 to 3.0) 1 (1.2; 0.1 to 5.8) 4 (1.1; 0.4 to 2.7) 4 (100.0; 31.8 to 241.2)

Allergic reaction 1 (0.4; 0.0 to 1.8) 2 (2.4; 0.4 to 7.8) 3 (0.8; 0.2 to 2.3) 1 (33.3; 1.7 to 164.4)

Severe diarrhoea 1 (0.4; 0.0 to 1.8) 2 (2.4; 0.4 to 7.8) 3 (0.8; 0.2 to 2.3) 1 (33.3; 1.7 to 164.4)

Distended urinary 
bladder

2 (0.7; 0.1 to 2.4) 2 (2.4; 0.4 to 7.8) 4 (1.2; 0.4 to 2.7) 4 (100; 31.8 to 241.2)

Continued
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Type of AE

Home healthcare,
AEs
n (%; 95% CI)

Care outside home 
healthcare, AEs
n (%; 95% CI)

Total, AEs
n (%; 95% CI)

Total preventable AEs,
n (%; 95% CI)

Dehydration 1 (0.4; 0.0 to 1.8) 1 (1.2; 0.1 to 5.8) 2 (0.6; 0.1 to 1.9) 1 (50.0; 2.5 to 246.6)

Attempted suicide 1 (0.4; 0.0 to 1.8) 0 (0) 1 (0.3; 0.0 to 1.4) 1 (100.0; 5.0 to 493.2)

Total 271 (100.0) 85 (100.0) 356 (100.0) 255 (71.6; 63.2 to 80.8)

Table 5  Continued 

90-day review period. We modified our definition based 
on NCC MERP classification E to include all AEs that 
resulted in temporary harm to the patient, regardless 
of whether an intervention was documented or not. We 
regard this as an improvement from a patient perspec-
tive, as it contributes to the identification of risk areas. To 
adapt to the patient perspective and visualise the extra 
resources required due to AEs, we also expanded NCC 
MERP classification F to include extra visits within home 
healthcare and outpatient care. This study also has a 
number of limitations. We did not use a stratified sample 
of records for all patients receiving home healthcare in 
Sweden. As the review was a part of the development and 
validation of a trigger tool suited for home healthcare, we 
aimed for review teams with an interest in patient safety. 
The 600 records were randomised from the 10 sites and 
gave an overview of AEs occurring in home healthcare. 
As this study was part of a validation study and forms a 
basis for a national trigger tool for home healthcare, we 
aimed for richer review material and limited inclusion by 
excluding records from patients receiving very sparse and 
infrequent home healthcare. This exclusion criterion was 
defined using examples only. Defining a minimum level of 
home healthcare services for inclusion to the study would 
have been preferable. The review process had only two 
primary reviewers reviewing the same sample in 10% of 
the records. In any study based on record review, only AEs 
that are noted in the record can be found. There is a risk 
of under-reporting of AEs as the reviewer teams screened 
records from their own setting. On the other hand, they 
could have found more AEs as they have context infor-
mation that is not stated in the record. Finally, general-
isability may be limited if home healthcare services have 
differing clinical standards.

Conclusions
AEs in patients receiving home healthcare are common, 
mostly preventable and often result in temporary harm 
that requires extra healthcare resources. As in hospital 
care, healthcare-associated infections, falls and pressure 
ulcers are common AEs. The latter two are even more 
common in home healthcare, as is harm to skin, vessels 
and tissue. This implies that we must address and reduce 
these AEs through improvements identified in collabora-
tions between professionals. This is an important area for 
future studies.
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