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Abstract 

Background Despite the importance of long term follow-up care for patients with chronic disease, many patients fail 
to adhere to their follow-ups, which increase their risk of further health complications. Therefore, the purpose of this 
scoping review was to find out the factors associated with lost to follow-up (LTFU) amongst patients with chronic dis-
ease in the ambulatory care setting of high-income countries (HICs) to gain insights for better quality of care. Under-
standing the definition of LTFU is imperative in informing patients, health professionals and researchers for clinical 
and research purposes. This review also provided an overview of the terms and definitions used to describe LTFU.

Methods The following databases: CINAHL, EMBASE, Medline, PsycINFO and Web of Science were searched for stud-
ies investigating the factors associated to LTFU from the date of inception until 07 January 2022.

Results Five thousand one hundred and seven records were obtained across the databases and 3,416 articles were 
screened after removing the duplicates. 25 articles met the inclusion criteria, of which 17 were cohort studies, five 
were cross-sectional studies and three were case-control studies. A total of 32 factors were found to be associated 
with LTFU and they were categorised into patient factors, clinical factors and healthcare provider factors.

Conclusion Overall, the factors associated with LTFU were generally inconsistent across studies. However, some 
factors such as financial factors (i.e., no insurance coverage) and low accessibility of care were consistently associated 
with LTFU for both mental and physical chronic conditions. The operational definitions of LTFU also varied greatly 
across studies. Given the mixed findings, future research using qualitative aproaches would be pivotal in understand-
ing LTFU for specific chronic diseases and the development of targeted interventions. Additionally, there is a need 
to standardise the operational definition of LTFU for research as well as clinical practice purposes.
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Introduction
Chronic diseases impose a significant burden on indi-
viduals, households, health systems and global econo-
mies through increased disability [1], higher health care 
expenses [2, 3] and lost productivity [4]. As there is no 
universal consensus on the definition of chronic disease 
[5], we adopted the definition described by Tyagi et  al. 
which states that a chronic disease is defined as a medical 
condition lasting for six months or more; be recurrent or 
have a persistent course; impacts the patient physically, 
or psychologically or reduces lifespan; and requires long-
term follow-up [6]. Patients with chronic disease require 
continual follow-up with a care team. However, adhering 
to long-term follow-up is challenging as being lost to fol-
low-up (LTFU) is a prevalent issue among patients with 
chronic disease [7, 8]. Patients who are LTFU face poorer 
disease control [9, 10], higher risk of hospitalisation [11] 
and mortality [12, 13]. Given that a significant proportion 
of individuals in high-income countries (HIC) are living 
to older ages [14, 15] and aging is a risk factor of chronic 
disease, LTFU among chronically ill individuals is a pub-
lic health issue that calls for attention in HICs.

It is crucial to identify the factors associated with LTFU 
to improve the quality of care and support for patients 
with chronic disease. To date, based on the authors’ 
knowledge, there are limited reviews investigating the 
factors associated with LTFU among patients with 
chronic disease in HICs. Previous systematic reviews 
mainly investigated the factors associated with missed 
appointments, focusing on a specific chronic disease 
such as diabetes mellitus (e.g., Brewster et al., 2020; Lee 
et al., 2019; Sun et al., 2021 [16–18]). While these reviews 
offer useful insights, they are limited to a small range 
of chronic physical diseases [16–19]. With the growing 
concern of chronic mental diseases such as Alzheimer’s 
disease contributing to mortality in HICs [20], studying 
the factors associated with LTFU for a wider scope of 
chronic diseases is warranted. Moreover, existing reviews 
included studies from countries of varying income levels 
[16–18], thus the findings may not be specific to HICs. 
Although the health systems in HICs and low- and mid-
dle-income countries (LMICs) both strive to provide 
quality and continuous care while reducing costs, HICs 
and LMICs operate with very different healthcare struc-
ture and approaches [21]. For instance, LMICs prioritises 
the development of specific groups of services (e.g., fam-
ily planning), communicable disease programmes and 
increasing access to basic healthcare needs [21]. Whereas 
HICs focuses on providing quality care for patients with 
multiple chronic diseases, improving patient experience 
and promoting patient self-management [21]. The dif-
ference in focus, availability, and quality of care services 
delivered in LMICs and HICs may influence the factors 

associated with LTFU in the respective countries of vary-
ing income levels. Therefore, in order to gain a better 
understanding of specific factors associated with LTFU 
in HICs, it is important to investigate LTFU in HICs and 
LMICs independently.

Furthermore, while the concept of LTFU has been 
employed widely in clinical settings to identify patients 
who may have disengaged from care (e.g. Chi et al., 2011) 
[22], the frequent use of this concept in other fields and 
contexts creates ambiguity to its meaning in the field 
of healthcare [23]. The current literature also lacks a 
standardised measure or definition of LTFU for health-
care appointments [23, 24]. Therefore, gaining clarity 
and understanding the definition of LTFU within the 
healthcare setting serves a pivotal function from both a 
research and clinical perspective [24], benefiting patients, 
healthcare providers and researchers. It would also be 
essential to obtain an overview of the terms and defini-
tions used to describe LTFU prior to establishing a uni-
form definition of LTFU.

In order to gain a broad understanding of the fac-
tors associated with LTFU among patients with various 
chronic diseases in HICs, a scoping review was con-
ducted. The main aim of this scoping review was to sys-
tematically identify the factors associated with LTFU 
amongst patients with chronic disease in the ambulatory 
care setting of HICs. The secondary aim was to provide 
an overview of the terms and definitions used to describe 
LTFU in the included studies.

Methods
This scoping review adopted Arksey and O’Malley’s 
methodological framework [25] and the reporting guide-
lines suggested in the PRISMA Extension for Scoping 
Reviews [26]. A review protocol was registered and pub-
lished in Open Science Framework under the following 
registration https:// doi. org/ 10. 17605/ OSF. IO/ 45J2Q.

Defining the research question
This review was guided by the primary question: “What 
are the factors associated with LTFU amongst patients 
with at least one chronic disease in an ambulatory care 
setting within HIC?”.

Identifying relevant studies
A literature search was conducted in the CINAHL, 
EMBASE, Medline (Ovid), PsycINFO (Ovid) and Web of 
Science databases using the medical subject headings and 
keywords found in the supplementary file (see Appendix A 
for the search strategy). All chronic diseases that fulfilled 
the criteria described by Tyagi et al. [6] were included in 
this review. The search was limited to studies published in 
English from database inception to 07 January 2022. The 

https://doi.org/10.17605/OSF.IO/45J2Q


Page 3 of 21Tong et al. BMC Health Services Research          (2023) 23:883  

search strategies were drafted in consultation with a health 
sciences librarian and refined through team discussions 
amongst the authors.

Study selection
Studies were included if they fulfilled the following cri-
teria: (1) study’s objective involved assessing the fac-
tors associated with LTFU in routine care; (2) included 
adult patients with at least one chronic disease in the 
ambulatory care setting; (3) carried out in HICs accord-
ing to the classification of the World Bank [27]; (4) were 
peer-reviewed observational studies, either quantitative 
or mixed methods. Studies were excluded if they inves-
tigated LTFU during transition from paediatric to adult 
care or LTFU when a specific programme or modality 
(i.e., not usual standard clinical care) of treatment was 
used. Studies that did not adjust for potential confound-
ing factors were excluded. Reviews, meta-analyses, case 
reports, case studies as well as interventional studies were 
also excluded from the review. In light of the absence of a 
standardised definition of LTFU for healthcare appoint-
ments [23], this review considered LTFU as a significant 
gap in follow-up appointments when patients miss their 
scheduled appointments and return with a considerable 
delay or never return [28].

Two reviewers (TCYM and VKRY) independently 
screened the titles and abstracts then reviewed the full 
texts of all potentially relevant articles based on the 
inclusion and exclusion criteria. Disagreements on article 
selection were resolved by consensus and discussion with 
another reviewer (LES).

Data charting
A data-extraction form was developed to extract data 
including author(s), year of publication, study location, 
study design, care setting, disease studied, category of 
disease (mental health, physical health, unspecified), 
study objective(s), age, factors associated with LTFU, 
covariates, LTFU definition, LTFU duration and termi-
nology and type of statistical analysis.

When the research team required further clarification 
regarding specific articles, the clarification was sought 
from corresponding authors via email. If the authors did 
not respond, uncertainties were discussed among the 
reviewers until a consensus was reached.

Collating, summarising, and reporting results
A narrative synthesis approach was adopted in summa-
rising the findings and the authors inductively classified 
the results into the following categories: patient, clinical 
and healthcare provider factors. Some studies which ful-
filled the overall inclusion criteria also included a quali-
tative component (i.e., anecdotal reasons provided by 

patients for their LTFU). Since these qualitative reasons 
did not undergo statistical analysis, they were presented 
separately from ‘factors’ in our review. The terminology 
and definitions of LTFU in the included studies were also 
captured and summarised.

Results
PRISMA 
A total of 5,107 records were obtained from the searches, 
comprising of 534 CINAHL, 2,343 EMBASE, 773 Med-
line, 257 PsycINFO and 1,200 Web of Science articles. 
After the removal of duplicates, 3,416 records were 
screened and 195 were selected for full-text assessment 
after reviewing their titles and abstracts. Ultimately, 25 
articles were included in this review as presented in the 
PRISMA flowchart [29] (Fig. 1).

Characteristics of the included studies
Among the 25 articles, 17 were cohort studies [30–46], 
five were cross-sectional studies [47–51] and three were 
case-control studies [52–54]. The study characteristics 
such as the country, study design, disease, care setting, 
sample size etc. of the included articles are presented 
in Table  1. The studies were conducted over a range of 
HICs. One study was carried out across several countries, 
namely Argentina, Belgium, France, Germany, Israel, 
Italy, Japan, Netherlands, New Zealand, Northern Ire-
land, Poland, Portugal, Spain, and USA [48]. The remain-
ing studies were conducted in single countries. Eleven of 
them were carried out in the USA [30, 32, 33, 35, 37, 39, 
42, 43, 45–47], four in Japan [36, 38, 40, 51], two in Hong 
Kong (Special Administrative Region), China [50, 52], 
two in South Korea [41, 53], and one each in Austria [31], 
Canada [44], Israel [49], New Zealand [54] and Spain [34].

The chronic diseases studied ranged from mental to 
physical health conditions such as depression to diabe-
tes mellitus. For the purpose of this review, these studies 
were broadly classified into three categories: “Chronic 
mental disease”, “Chronic physical disease” and “Unspeci-
fied chronic disease” for articles that did not explicitly 
mention the type of chronic disease studied. Each cat-
egory included 11 [31–34, 36, 40–43, 48, 49], 13 [30, 35, 
37–39, 44, 45, 47, 50–54] and one [46] study respectively. 
For chronic mental disease studies, the diseases included: 
anxiety disorder [40, 49], bipolar disorder [34, 41], demen-
tia [33, 36], depression [40, 42, 43]. For chronic physical 
disease studies, the diseases included: diabetes [38, 39, 
47, 51, 54] or diabetes-related conditions [35, 45, 50, 53], 
human immunodeficiency virus (HIV) [44], hypertension 
[30], kidney disease [52] and vascular disease [37].

The mean age of patients varied across studies — ranging 
from 35.9 [31] to 79.8 [36] years old. Of the included studies, 
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three were conducted among young adults [31, 39, 41], eight 
among middle-aged adults [32, 34, 38, 47, 51–54] and four 
among the elderly population [35, 36, 45, 50]. Mean age 
was not reported in the remaining 10 studies [30, 33, 37, 40, 
42–44, 46, 48, 49]. The earliest article included in this review 
was published in 1988. There were more articles published 
over the recent years.

Factors associated with LTFU
Statistically significant factors associated with LTFU 
among patients with chronic disease in the ambula-
tory care setting of HICs are summarised in Table 2. A 
detailed version with the directionality and covariates 
of each study is included in the supplementary material 
(Table  A). Covariates, especially those of age [30–35, 
38–44, 46–52, 54] and sex [31–33, 35, 38, 40–42, 44, 
46–50, 53], were adjusted in most of the studies. Over-
all, 32 factors were found to be associated with LTFU. 
They can be broadly classified into patient, clinical and 
healthcare provider factors.

Patient factors
A total of 17 patient factors from 17 studies [31–35, 
39–45, 48, 50–53] were identified (Table  2). The stud-
ies explored various patient factors that potentially 
influenced the failure of patients to return for follow-
up appointments at their respective health clinics. The 
results were summarised under the following categories: 
demographics, drug and tobacco use, knowledge/ beliefs/ 
attitudes, and others.

Several mental and physical disease studies reported that 
younger age was positively associated with LTFU [32, 40, 
44, 52] and older patients were less prone to LTFU [35, 51]. 
However, majority of the studies did not find an associa-
tion between age and LTFU [30, 31, 33, 34, 38, 39, 41–43, 
46–50, 54]. Most studies also reported no association 
between sex and LTFU [31, 35, 38, 40, 41, 44, 46–49]. Of 
those that found an association, findings were mixed. Two 
reported that males were positively associated to LTFU 
[32, 53], while another study found a negative relation-
ship between males and LTFU [42]. Similarly, females were 

*Others included non-clinic related LTFU (i.e., attrition from specific treatment programmes), 
defaulting from first referral appointments and studies which considered patients who died as 
LTFU. 

Identification of studies via databases and registers

Records identified from:
Databases:
CINAHL (n= 534)
EMBASE (n= 2343)
Medline (n= 773)
PsycINFO (n= 257)
Web of Science (n= 1200)

Total: 5107

Records removed before screening:
Duplicate records removed (n = 
1691)
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Records excluded
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Reports sought for retrieval
(n = 195)

Reports excluded (n =167):
- Study design beyond scope of 

review (n = 54)
- LTFU factors not part of 

research objective(s) 
(n = 26)

- No mention of LTFU factors 
(n = 10)

- Context beyond scope of review
(n = 15)

- Covid-19 related study (n = 2)
- Includes paediatric population 

without separate analysis for 
adults (≥18) (n = 14)

- Study did not control for 
confounders (n = 11)

- Others* (n = 35)

Reports assessed for 
eligibility
(n = 192)

Studies included in review
(n = 25)
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Fig. 1 PRISMA flowchart of the study selection process
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reported to be either positively [33] or negatively [50] asso-
ciated with LTFU. Many studies reported that race was not 
associated to LTFU [32, 33, 39, 46, 47, 54]. Only two stud-
ies found a significant association between race and LTFU. 
However, the findings were contradictory. One study 

reported that non-white race was positively associated to 
LTFU [35], whereas another study found that white race 
was positively associated to LTFU [44]. While three studies 
found that lower education level was positively associated 
to LTFU [33, 39, 40], other studies reported no association 

Table 2 Significant factors associated with LTFU

Chronic Mental Disease 
(n = 11)

Chronic Physical Disease 
(n = 13)

Any Chronic Disease 
(n = 1)

Patient Factors
 Demographics
  1. Age  [32, 40]  [35, 44, 51, 52]

  2. Gender/Sex  [32, 33, 42]  [50, 53]

  3. Ethnicity/Race  [35, 44]

  4. Education level  [33, 40]  [39]

  5. Marital status  [40]

  6. Employment status  [31]

  7. Home care availability  [31]

  8. Living situation (alone/not alone)  [31]

  9. Distance between home and clinic  [33]  [35, 45]

  10. Health insurance  [48]  [35]

  11. Place of residence  [33]

 Drug and tobacco use
  12. Drug use  [44]

  13. Smoking status  [34]

 Knowledge/beliefs/attitudes
  14. Perceived satisfaction with life  [31]

  15. Perceived stigma  [32, 43]

 Others
  16. History of compliance  [32, 34, 41]

  17. Supervisor support at work  [51]

Clinical Factors
  Disease Factor
  18. Any history of mental illness  [31, 41]

  19. Baseline health status  [30, 35, 39, 51]

  20. Cognitive function  [36]

  21. Current diagnosis  [31]

  22. Disease complications  [35, 50, 53, 54]

  23. Duration of disease  [41]  [44, 53]

  24. Postoperative complications  [37]

  25. Seasonality  [34]

  26. Severity of condition/disease  [31, 40, 42, 48]  [39, 44, 50]

 Medication Factor
  27. Specific medications  [38, 54]

 Healthcare Provider Factors
  28. Interaction with healthcare facility/provider  [32]  [30, 37, 44]

  29. Patient-physician sex concordance  [40]

  30. Physician’s drug aggressiveness  [30]

  31. Quality of health provider services  [31]  [46]

  32. Treatment setting  [49]
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[31, 48, 50, 54]. Marital status was mainly investigated in 
chronic mental disease studies only [31, 40, 46, 48] and one 
study found that being divorced or widowed was positively 
associated with LTFU [40]. While most studies did not 
find an association between employment status or type 
and LTFU [40, 48, 54], one study found a positive associa-
tion between unemployment and LTFU [31]. Living condi-
tions such as home care availability and living alone were 
negatively associated with LTFU [31] and patients who 
stayed and passed away in long-term care facilities were 
positively associated with LTFU at their outpatient clinics 
[33]. Most studies [33, 35, 45] showed that further distance 
between home and clinic was positively associated with 
LTFU, except one study which did not find any relation-
ship [46]. Patients without health insurance coverage were 
positively associated with LFTU [35, 48].

For illicit drug use, a chronic mental disease study 
showed no association with LTFU [34]. Mixed findings 
were reported for tobacco use. While a chronic physical 
disease study and chronic mental disease study found that 
smoking was positively associated with LTFU [34, 44], 
another chronic physical disease study reported no asso-
ciation between the two [54]. As for knowledge, beliefs 
and attitudes, LTFU patients were negatively associated 
with high perceived quality of life [31] and positively asso-
ciated with high perceived stigma [32, 43]. Sirey et al. [43] 
reported that the positive association between greater 
perceived stigma and LTFU was present in older but not 
younger patients. Other patient factors associated with 
LTFU included history of compliance, whereby poorer 
history of compliance [34], previous history of dropout 
[41] and less frequent medication pick-up [32] were posi-
tively associated with LTFU. This was only investigated in 
chronic mental disease studies. Higher supervisor sup-
port at work was negatively associated with LTFU [51].

Clinical factors
Nine clinical factors categorised into disease and medi-
cation factors respectively were identified from 17 stud-
ies [30, 31, 34–42, 44, 48, 50, 51, 53, 54]. Several studies 
reported that baseline health status was associated with 
LTFU [30, 35, 39, 51]. More specifically, higher baseline 
Body Mass Index (BMI) [30, 39], and poor baseline visual 
acuity [35] was positively associated with LTFU, and the 
presence of metabolic syndrome at baseline was nega-
tively associated with LTFU [51]. Other baseline health 
factors such as diastolic [30, 54] and systolic [54] blood 
pressure were not associated with LTFU. Two [31, 41] 
out of three [31, 40, 41] chronic mental disease studies 
found a relationship between mental illness history and 
LTFU. Receiving previous psychiatric treatment was pos-
itively associated with LTFU [31] and having past mental 

disorder diagnosis was negatively associated with LTFU 
[41]. A study also found an association between the cog-
nitive functions and LTFU whereby worsening cognitive 
function was positively associated with LTFU at a mem-
ory clinic [36].

For the presence of disease complications, chronic physi-
cal disease studies showed varied association, with some 
studies reporting positive [50, 53], negative [35, 54] or no 
association [45] with LTFU. While some studies showed 
no association between the duration of chronic disease and 
LTFU [34, 50, 54], others found an association [41, 44, 53]. 
Generally, the findings were consistent such that a longer 
disease duration was negatively associated with LTFU [41] 
and a shorter duration was positively associated with LTFU 
[53]. However, for patients infected with HIV, longer inter-
visit intervals (i.e., LTFU) was positively associated with 
longer duration of HIV [44]. Several chronic mental [31, 
40, 42, 48] and chronic physical [39, 44, 50] disease stud-
ies also found an association between disease severity — 
assessed using various parameters relevant to the chronic 
disease (e.g., HbA1c level for diabetes, patient health ques-
tionnaire for depression, viral load copies for HIV etc.) — 
and LTFU. Some reported that higher disease severity was 
positively associated [39, 48, 50] with LTFU while others 
reported a negative association [40, 42]. A mental health 
study [31] found that current diagnosis type was associated 
with LTFU. Patients diagnosed with schizophrenia were 
less prone to LTFU compared to diagnosis of other men-
tal health conditions. Seasonality was also positively asso-
ciated with LTFU in another chronic mental disease study 
[34].

Under medication factors, specific medications such as 
insulin treatment and type of medications were associ-
ated with LTFU [38, 54]. However, this association was 
mainly found in chronic physical disease studies only.

Healthcare provider factors
A total of five factors related to healthcare providers from 
eight studies [30–32, 37, 40, 44, 46, 49] were identified 
and presented in Table  2. For both chronic mental [32] 
and chronic physical [30, 44] disease studies, interac-
tions with healthcare facility or provider were associated 
with LTFU. Fewer short-term therapy attendance [32] 
and less intense contact with the medical care system 
[30] were positively associated with LTFU. LTFU is nega-
tively associated with patient-physician sex concordance 
[40] and positively associated with physicians who were 
low in drug aggressiveness [30], treatment under gen-
eral medical sector [49] and medical centre-based clin-
ics [46]. Poor quality of health provider services such as 
low staff-to-provider ratio [46], long wait time [46], and 
low patient satisfaction with staff competence [31] were 
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positively associated with LTFU. Physician’s experience 
in years was not associated with LTFU [40].

Reasons for LTFU
On top of the quantitative factors presented above, 22 
reasons for LTFU were qualitatively reported from six 
studies (Table 3) — three chronic mental [33, 36, 41] and 
three chronic physical [47, 50, 54] disease studies respec-
tively. Similar to the quantitative findings reported, the 
reasons identified are classified into patient, clinical and 
healthcare provider factors.

Common patient-related barriers contributing to 
LTFU amongst patients with chronic mental or physi-
cal diseases include transport issues [33, 41, 47, 54], 
and financial difficulties [33, 41, 54]. Other patient fac-
tors such as being out of town during the scheduled 
appointment, forgetting the appointment, uncertainty 
of appointment dates, work commitments, unfamiliar-
ity with navigating the healthcare system and refusal to 
attend the appointment at the hospital were cited as rea-
sons for LTFU [36, 47, 50]. Some patients also believed 
that their chronic conditions were not severe [54], others 

were in denial of their diagnoses [41] or therapeutic 
need [41], thus they did not attend follow-up.

For clinical factors, adverse drug effects [41] and poor 
functional health status [33, 36] were mentioned as rea-
sons for LTFU. Healthcare provider factors such as the 
lack of treatment efficacy [41], poor patient-physician 
relationship [41, 54] and transferring of care to another 
provider or facility [33, 36, 50] were recorded as reasons 
contributing to LTFU.

LTFU Definition
Terms such as ‘lost to follow-up’ [30, 33, 35, 37, 45, 47, 53], 
‘dropout’ [31, 32, 34, 38, 40–42, 48, 49, 51], ‘discontinue’ 
[36, 43], ‘defaulters’ [52, 54], ‘attrition’ [46],’gap in care’ 
[44] and ‘non-attendance’ [50] were used in the included 
studies to refer to patients who never return for follow-up 
appointments or return after a clinically concerning inter-
val. Majority of the LTFU definition included a time frame 
as a marker to indicate whether a patient was considered 
LTFU or not [31–35, 37–47, 50, 53, 54]. Given the varia-
tion of chronic diseases in the selected studies, the speci-
fied duration covers a wide spectrum, spanning from one 

Table 3 Reasons for LTFU (Qualitative findings from quantitative studies fulfilling inclusion criteria)

Reason Chronic Mental Disease Chronic Physical Disease

Patient Factors
 1. Away/out of town at the time of scheduled appointment  [50]

 2. Belief that chronic condition was gone/not serious  [54]

 3. Complicated life circumstances  [47]

 4. Death  [36]

 5. Denial of diagnosis  [41]

 6. Denial of therapeutic need  [41]

 7. Felt unwell at the time of scheduled appointment  [50]

 8. Financial or insurance difficulty  [33, 41]  [54]

 9. Forgot about appointment  [50]

 10. Moving into child’s home  [36]

 11. No particular reason for default  [54]

 12. No transport/clinic too far  [33, 41]  [47, 54]

 13. Personal decision to discontinue care  [33, 36]

 14. Refusal to attend appointment at hospital  [36]

 15. Uncertainty of appointment dates  [47]

 16. Unfamiliarity with navigating health care system  [47]

 17. Work commitment  [50]

Clinical Factors
 18. Adverse drug events  [41]

 19. Poor functional health status  [33, 36]

Healthcare Provider Factors
 20. Lack of treatment efficacy  [41]

 21. Poor patient-healthcare provider relationship  [41]  [54]

 22. Transfer of care to another provider, facility, or hospice  [33, 36]  [50]
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to 24  months. However, the reason for the chosen time-
period was only described in 10 studies. The duration was 
either selected based on clinical standards [32, 37, 39, 44, 
50] or previous research studies [31, 40, 41, 46, 54]. LTFU 
patients were identified through clinical records [30, 32–47, 
50, 52, 53] or self-reported measures [31, 43, 48, 49, 51, 54], 
with the former being the more common method.

Discussion
To our knowledge, this is the first scoping review that 
provides a comprehensive literature review of the fac-
tors affecting LTFU among patients with chronic dis-
ease in ambulatory care of HICs. More specifically, this 
review analysed the factors associated with LTFU among 
patients with a wide range of chronic physical and/
or mental diseases as opposed to considering a specific 
chronic disease. Overall, there was a varied spread with 
regards to the design, setting and sample of the studies 
included in this review, and most focused on patient fac-
tors with inconsistent findings. Similarly, the operational 
definitions of LTFU varied.

Patient Factors
According to the studies that investigated patient fac-
tors, the association between key sociodemographic 
factors such as age, sex, ethnicity, education, employ-
ment type and status with LTFU were not consist-
ent. The finding is consistent with previous systematic 
reviews investigating factors associated with follow-up 
non-attendance [17] and missed appointments [18] 
among patients with diabetes across countries of vary-
ing income levels. This suggests that the heterogeneous 
association between patient factors such as age, sex etc. 
with LTFU is not unique to HICs.

On the other hand, patient factors related to the 
accessibility of clinics such as distance from home to 
clinic and transportation were consistently associated 
with LTFU. Transport barriers [33, 41, 47, 54] and low 
clinic accessibility [33, 35, 45] negatively impacted 
follow-up. According to a recent systematic review of 
transport interventions and engagement in chronic 
care [55], interventions such as the provision of trans-
port vouchers and chartered shuttle buses to health 
facilities increased healthcare utilisation among older 
adults with chronic illness. Therefore, decreasing 
transportation barriers may be an effective method in 
reducing LTFU. Perceived stigma, albeit a limited num-
ber of included articles investigating this factor, was a 
consistent factor associated with LTFU in our review 
[32, 43]. Stigma can come in the form of public stigma 
or self-stigma [56]. The impact of stigma in healthcare 
on patients with chronic disease is widespread [57] and 

plays a pivotal role in treatment engagement, espe-
cially in chronic diseases such as HIV [58] and mental 
illness [56, 59].

Financial factors play a crucial role in determining 
whether patients continue to seek healthcare treatment 
in HICs. Our findings revealed that for both chronic 
mental and physical diseases, uninsured patients [35, 48] 
or those who faced financial difficulty [33, 41, 54] were 
more prone to LTFU. Hwang et al. [60] found that chron-
ically ill patients without insurance incurred the greatest 
out-of-pocket spending and were five times less prone to 
seek medical care. Moreover, despite subsidies or partial 
absorption of healthcare expenditure by the government, 
out-of-pocket healthcare spendings remain high among 
patients with chronic diseases [61]. A study reported 
that patients with chronic mental health diseases such 
as depression and anxiety incurred even higher out-of-
pocket healthcare spendings [62]. Thus, it is not uncom-
mon for patients with chronic disease to delay or forgo 
their treatment due to financial concerns [62, 63]. Recent 
evidence confirmed that health insurance coverage — 
public or private — increased healthcare utilisation 
and treatment seeking behaviour among patients with 
chronic conditions [64]. Therefore, it is worth investigat-
ing how to best structure the coverage of public health 
insurance as well as the most cost-effective and efficient 
way of lowering this financial barrier in different coun-
tries for patients with chronic disease(s).

Interestingly, none of the included studies investigated 
the association of LTFU and health literacy. According to 
Liu and colleagues [65], health literacy is defined as the 
ability of an individual to obtain and translate knowl-
edge and information in order to maintain and improve 
health in a way that is appropriate to the individual and 
system contexts. Health literacy was found to be a strong 
predictor for successful self-management in patients with 
chronic disease [66]. This includes making appropriate 
healthrelated decisions such as planning for follow-up 
consults and treatments. Similarly, a systematic review 
conducted in low- and middle-income countries revealed 
that a lack of knowledge about the chronic disease, 
treatment duration and the consequences of treatment 
non-adherence contributed to LTFU [67]. Given the 
importance of health literacy, it would be worthwhile for 
future studies to explore if the level of health literacy as 
well as which aspect of health literacy is associated with 
LTFU in patients with chronic disease in HICs.

Clinical factors
For clinical factors, mixed results were reported regard-
ing the association between disease severity and LTFU. 
Higher disease severity may prompt patients with 
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chronic disease to attend regular follow-up appointments 
to closely monitor their health conditions [68]. How-
ever, a negative correlation may be due to disease sever-
ity affecting the patient’s functional health status and 
hence interfere with their ability to return for follow-up 
appointments. This is supported by secondary qualitative 
findings that poor functional health status contributed to 
being LTFU [33, 36]. It is concerning that patients with 
higher disease severity may not be receiving the neces-
sary care which can further deteriorate their health sta-
tus. With the advancement of technology and the recent 
COVID-19 pandemic acting as a catalyst, the use of tele-
health in chronic disease management has risen in popu-
larity [69]. There is an increase in the number of studies 
reporting the effectiveness of telehealth in chronic dis-
ease management for chronic mental [70] and physical 
[71, 72] diseases. However, at this moment, it is unlikely 
that telehealth can fully substitute in-person care [73]. 
Therefore, in-person house calls can be integrated into 
chronic disease management especially for homebound 
patients or those seriously ill with chronic conditions 
[74]. Telehealth combined with in-person house calls may 
help to reduce LTFU among chronic patients with poor 
functional health status. More importantly, they increase 
the accessibility to care for this group of patients. More 
long-term research can explore the effectiveness of a 
hybrid care model using telehealth and in-person care for 
chronic disease management in the future.

Despite the high prevalence of patients with multi-
ple chronic diseases in HICs [75], none of the included 
studies in this review investigated whether the presence 
of multiple chronic diseases was a factor associated with 
LTFU. While Wolff et al. [76] reported that having more 
than one chronic disease was not associated with higher 
non-attendance rates, another study found that patients 
with four or more chronic diseases were more likely to 
miss their follow-up appointments [77]. Given the mixed 
findings in existing literature, it would be beneficial to 
address this knowledge gap in future research. More 
specifically, future studies can aim to identify whether 
having more than one chronic disease, the number of 
chronic diseases as well as the type and combination of 
chronic diseases is associated with LTFU.

Healthcare provider factors
This review found that lower quality of healthcare pro-
vider services is positively associated with LTFU [31, 46]. 
Over the years, patient-centred care (PCC) has become a 
paradigm for high-quality interpersonal care and is asso-
ciated with decreased health care utilisation [78]. Care 
relationships between healthcare providers and patients 
play an integral role in PCC [79]. However, none of the 
included articles addressed interpersonal care factors. 

Only the qualitative findings from two studies [41, 54] 
attributed poor patient-healthcare provider relation-
ship as reasons for LTFU. Better patient-physician rela-
tionship was associated with treatment and follow-up 
adherence among HIV patients [80]. A meta-analysis on 
treatment adherence also revealed that effective physi-
cian communication is significantly positively correlated 
with patient adherence, including appointment keeping 
[81]. Therefore, future interventions to reduce LTFU can 
focus on strategies to improve patient-physician relation-
ship to achieve high quality PCC.

Other factors such as the healthcare provider’s years of 
experience was not associated with LTFU in our review. 
Only one study investigated this factor [40] (see sup-
plementary material, Appendix B: Table A). Healthcare 
provider’s years of experience is a factor that is worth 
exploring as we generally assume that the greater num-
ber of years in clinical experience sharpens one’s skills 
and expertise, leading to better quality of patient care. 
However, a systematic review by Choudhry and col-
leagues [82] found that physicians with more experience 
may paradoxically be at risk for providing lower quality of 
care. Therefore, this is an interesting covariate to explore 
in future studies related to LTFU.

From the qualitative reasons collated, a crucial contrib-
utor to LTFU may be due to transfer of care [33, 36, 50]. 
Patients who are classified as LTFU may not be truly disen-
gaged from care as a patient might be transferred to another 
care provider without informing the original care provider. 
This poses a challenge to the accuracy of clinics’ tracking 
data. According to King and colleagues [83], leveraging on 
health information technology advancements such as elec-
tronic health records (EHR) has greatly enhanced patient 
care and accessibility of patient health records. Therefore, 
implementing a nationwide EHR system that enables inter-
operability between EHR systems across healthcare pro-
viders, in the public and private sector, potentially serves a 
pivotal role in monitoring follow-up care among patients 
with chronic disease(s). If implemented successfully, this 
can lower the information barrier and ensures transpar-
ency in tracking a patient’s health care utilisation, reduc-
ing the risk of over or under reporting LTFU rates. Patients 
who become LTFU can also be easily identified for appro-
priate measures to be taken to re-engage them. Despite 
its benefits, the implementation of a nationwide EHR in 
HICs has progressed slower than expected, encountering 
multiple barriers related to users’ acceptance, manage-
ment, data protection and safety [84]. Similar obstacles and 
high monetary costs have been cited as reasons deterring 
the active adoption of an EHR system in small ambulatory 
practice settings [85]. Nevertheless, a centralised database 
with patients’ health and medical records is a crucial tool 
for monitoring follow-up appointments. Future research 
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can expand on Fragidis and Chatzoglou’s findings [84], to 
explore targeted ways to successfully execute nationwide 
EHR in different countries with differing health systems 
characteristics.

Operational definition of LTFU
Based on the included studies, the operational defini-
tion of LTFU varied drastically. For instance, even for the 
same chronic disease such as diabetes, the time-period 
chosen to ascertain LTFU patients differed across stud-
ies. Simmons et  al. [54] selected a 10-month interval 
while Masuda et  al. [38] used a 12-month period of no 
clinic contact. The former study set this interval based on 
prior research evidence [54] whereas the latter study did 
not specify any reason for selecting a 12-month interval 
[38]. These differences decrease the comparability across 
studies, making it challenging to study LTFU even for the 
same chronic disease. Furthermore, a diverse range of 
terms were used to represent LTFU in the included arti-
cles. Many other terms such as ‘lapse in care’ and ‘pro-
longed gap in care’ [24] were used as synonyms of LTFU 
in existing literature. Attempts to standardise the opera-
tional definition of LTFU for specific chronic diseases as 
well as the terms used to represent LTFU would be valu-
able and enhance comparability of future study findings.

Limitations
Our scoping review has several limitations. We 
excluded grey literature and did not conduct refer-
ence chaining. While this may imply that some rel-
evant articles may not have been included, the use of 
a comprehensive search strategy suggests that most of 
the relevant studies would have been included. We also 
only included studies that were published in the Eng-
lish language. As our review was interested in over-
all LTFU from ambulatory care, we excluded studies 
related to dropping out of specific treatment modali-
ties (i.e., not usual standard clinical care) or treatment 
programmes. Due to the specificity of these studies, 
their results may not be generalisable to the broader 
scope of LTFU in ambulatory care. It is also impor-
tant to note that although the list of HICs is unlikely 
to change drastically, the list is updated yearly and this 
review’s HICs were determined based on the World 
Bank country classification published in 2021 [27]. 
Therefore, by the time this review is published, the list 
of HICs might be slightly different. Additionally, this 
review aimed to look at factors that were significantly 
associated with LTFU after controlling for covariates. 
As a result, this strict criterion excluded 11 studies 
that did not control for confounders (Fig.  1). Con-
founding factors may affect the association between 
the dependent and independent variable through 

masking a true association or falsely demonstrating 
an apparent association [86]. Hence, the exclusion of 
articles which did not adjust for confounders reduces 
bias, improving the study’s credibility. Finally, patients 
identified as LTFU may not be truly disengaged from 
ambulatory care because the patient might be trans-
ferred to another healthcare system without notifying 
the original healthcare provider.

Conclusion
This scoping review identified 32 factors associated with 
LTFU among patients with chronic disease in the ambu-
latory setting of HICs. The directionality and associa-
tion across studies are largely inconsistent. Nevertheless, 
financial factors (i.e., no insurance coverage) and low 
accessibility of care in terms of travel distance to clinic 
are factors that were significantly positively associated 
with LTFU. We also found that the operational defini-
tions and terms used to represent LTFU varied greatly 
across studies. Our findings highlight the importance of 
considering patient, clinical and healthcare provider fac-
tors associated with LTFU when planning appropriate 
policies or interventions in reducing LTFU. This review 
also highlights the importance of adjusting for potential 
confounders of LTFU. Future research should explore the 
relationship between stigma and LTFU as well as how 
interpersonal care factors influence follow-up behaviour 
to better understand the root cause of patients discon-
tinuing follow-up appointments. Further research using 
a qualitative methodological approach to understand the 
reasons contributing to LTFU will be useful and a more 
direct method to develop targeted strategies to increase 
follow-up engagement. Given the heterogeneity of the 
operational definition of LTFU used in various studies, 
further work on reducing LTFU would need to stand-
ardise the definition and ways of measuring it at the first 
instance.

Abbreviations
BMI  Body Mass Index
EHR  Electronic Health Records
HIC  High-income countries
LMIC  Low- and middle-income countries
HIV  Human Immunodeficiency Virus
LTFU  Lost to follow-up
PCC  Patient Centred Care

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12913- 023- 09863-0.

Additional file 1: Appendix A. Final Search Strategy and Search Results. 
Appendix B Table A. Significant factors associated with LTFU (detailed 
version with directionality).

https://doi.org/10.1186/s12913-023-09863-0
https://doi.org/10.1186/s12913-023-09863-0


Page 19 of 21Tong et al. BMC Health Services Research          (2023) 23:883  

Acknowledgements
The authors would like to thank Ms Annelissa Chin from the Medical Library 
at National University of Singapore (NUS) Libraries for providing her guidance 
on the literature search strategy for this review. We would also like to thank Ms 
Koh Tze Sin and Ms Deanette Pang Hui Min for their involvement in prelimi-
nary discussions and contribution to the study’s protocol.

Authors’ contributions
All authors contributed to conceptualising and designing the study. TCYM and 
VKRY independently performed screening. LES was involved in discussions to 
resolve screening conflicts. TCYM performed data extraction and initial data 
synthesis. VKRY and LES refined it. TCYM drafted the manuscript. Revisions 
were made by VKRY and LES. All authors read and approved the final manu-
script which was completed in November 2022.

Funding
Not applicable.

Availability of data and materials
All data generated or analysed during this study are included in its published 
article and its supplementary information files.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 National Healthcare Group Polyclinics, Singapore, Singapore. 2 MOH Office 
for Healthcare Transformation, Singapore, Singapore. 3 Lee Kong Chian School 
of Medicine, Nanyang Technological University, Singapore, Singapore. 

Received: 19 December 2022   Accepted: 31 July 2023

References
 1. Klijs B, Nusselder W, Looman C, Mackenbach J. Contribution of chronic 

disease to the burden of disability. PLoS One. 2011;6(9):e25325–e25325. 
https:// doi. org/ 10. 1371/ journ al. pone. 00253 25.

 2. Kelly BB, Narula J, Fuster V. Recognizing global burden of cardiovascular 
disease and related chronic diseases. Mt Sinai J Med. 2012;79(6):632–40. 
https:// doi. org/ 10. 1002/ msj. 21345.

 3. Kočiš Krůtilová V, Bahnsen L, De Graeve D. The out-of-pocket burden of 
chronic diseases: the cases of Belgian, Czech and German older adults. 
BMC Health Serv Res. 2021;21(1):239–239. https:// doi. org/ 10. 1186/ 
s12913- 021- 06259-w.

 4. Schofield D, Shrestha RN, Cunich MM, et al. Economic costs of chronic dis-
ease through lost productive life years (PLYs) among Australians aged 45–64 
years from 2015 to 2030: Results from a microsimulation model. BMJ Open. 
2016;6(9):e011151–e011151. https:// doi. org/ 10. 1136/ bmjop en- 2016- 011151.

 5. Bernell S, Howard SW. Use Your Words Carefully: What Is a Chronic Dis-
ease? (2296–2565 (Print)).

 6. Tyagi S, Koh V, Koh GCH, Low LL, Lee ES. Defining and measuring multi-
morbidity in primary care in Singapore: results of an online Delphi study. 
PloS one. 2022;17(12):e0278559–e0278559. https:// doi. org/ 10. 1371/ journ 
al. pone. 02785 59.

 7. Davis A, Baldwin A, Hingorani M, Dwyer A, Flanagan D. A review of 
145 234 ophthalmic patient episodes lost to follow-up. Eye (London). 
2017;31(3):422–9. https:// doi. org/ 10. 1038/ eye. 2016. 225.

 8. Tien Y-C, Chiu Y-M, Liu M-P. Frequency of lost to follow-up and 
associated factors for patients with rheumatic diseases. PLoS One. 

2016;11(3):e0150816–e0150816. https:// doi. org/ 10. 1371/ journ al. pone. 
01508 16.

 9. Karter AJ, Parker MM, Moffet HH, et al. Missed appointments and poor 
glycemic control: an opportunity to identify high-risk diabetic patients. 
Med Care. 2004;42(2):110–5. https:// doi. org/ 10. 1097/ 01. mlr. 00001 09023. 
64650. 73.

 10. Obeid A, Su D, Patel SN, et al. Outcomes of eyes lost to follow-up with 
proliferative diabetic retinopathy that received panretinal photocoagula-
tion versus intravitreal anti–vascular endothelial growth factor. Ophthal-
mology (Rochester, Minn). 2019;126(3):407–13. https:// doi. org/ 10. 1016/j. 
ophtha. 2018. 07. 027.

 11. Nuti LA, Lawley M, Turkcan A, et al. No-shows to primary care appoint-
ments: subsequent acute care utilization among diabetic patients. 
BMC Health Serv Res. 2012;12(1):304–304. https:// doi. org/ 10. 1186/ 
1472- 6963- 12- 304.

 12. Bailey JE, Wan JY, Tang J, Ghani MA, Cushman WC. Antihyperten-
sive medication adherence, ambulatory visits, and risk of stroke and 
death. J Gen Intern Med. 2010;25(6):495–503. https:// doi. org/ 10. 1007/ 
s11606- 009- 1240-1.

 13. van Cutsem G, Ford N, Hildebrand K, et al. Correcting for mortality among 
patients lost to follow up on antiretroviral therapy in South Africa: a 
cohort analysis. PLoS One. 2011;6(2):e14684–e14684. https:// doi. org/ 10. 
1371/ journ al. pone. 00146 84.

 14. Malhotra R, Bautista MAC, Müller AM, et al. The aging of a young nation: 
population aging in Singapore. Gerontologist. 2019;59(3):401–10. https:// 
doi. org/ 10. 1093/ geront/ gny160.

 15. Lee J, Smith JP. Health, economic status, and aging in high-income coun-
tries. In: Mark DH, Malay KM, editors. Future Directions for the Demogra-
phy of Aging. The National Academies Press; 2018. p. 339–68.

 16. Brewster S, Bartholomew J, Holt RIG, Price H. Non-attendance at 
diabetes outpatient appointments: a systematic review. Diabet Med. 
2020;37(9):1427–42. https:// doi. org/ 10. 1111/ dme. 14241.

 17. Lee RRS, Samsudin MuI, Thirumoorthy T, Low LL, Kwan YH. Factors affect-
ing follow-up non-attendance in patients with Type 2 diabetes mellitus 
and hypertension: a systematic review. Singapore Med J. 2019;60(5):216–
23. https:// doi. org/ 10. 11622/ smedj. 20190 42.

 18. Sun C-A, Taylor K, Levin S, Renda SM, Han H-R. Factors associated with 
missed appointments by adults with type 2 diabetes mellitus: a system-
atic review. BMJ Open Diabetes Res Care. 2021;9(1):e001819. https:// doi. 
org/ 10. 1136/ bmjdrc- 2020- 001819.

 19. Kebede HK, Mwanri L, Ward P, Gesesew HA. Predictors of lost to follow 
up from antiretroviral therapy among adults in sub-Saharan Africa: a 
systematic review and meta-analysis. Infect Dis Poverty. 2021;10(1):33–33. 
https:// doi. org/ 10. 1186/ s40249- 021- 00822-7.

 20. The top 10 causes of death. 2020. https:// www. who. int/ news- room/ fact- 
sheets/ detail/ the- top- 10- causes- of- death.

 21. Mounier-Jack S, Mayhew SH, Mays N. Integrated care: learning between 
high-income, and low-and middle-income country health systems. 
Health Policy Plan. 2017;32(suppl_4):iv6–12. https:// doi. org/ 10. 1093/ 
heapol/ czx039.

 22. Chi BH, Yiannoutsos CT, Westfall AO, et al. Universal Definition of Loss 
to Follow-Up in HIV Treatment Programs: A Statistical Analysis of 111 
Facilities in Africa, Asia, and Latin America: e1001111. PLoS medicine. 
2011;8(10). https:// doi. org/ 10. 1371/ journ al. pmed. 10011 11.

 23. Ojukwu EN, Brownlee KJ, Cianelli R. Being lost to follow-up to healthcare 
appointments: a concept analysis. Nurs Sci Q. 2021;34(4):430–9. https:// 
doi. org/ 10. 1177/ 08943 18421 10315 98.

 24. Skogby S, Bratt E-L, Johansson B, et al. Discontinuation of follow-up 
care for young people with complex chronic conditions: concep-
tual definitions and operational components. BMC Health Serv Res. 
2021;21(1):1343–1343. https:// doi. org/ 10. 1186/ s12913- 021- 07335-x.

 25. Arksey H, O’Malley L. Scoping studies: towards a methodological frame-
work. Int J Soc Res Methodol. 2005;8(1):19–32. https:// doi. org/ 10. 1080/ 
13645 57032 00011 9616.

 26. Tricco AC, Lillie E, Zarin W, et al. PRISMA extension for scoping 
reviews (PRISMA-ScR): checklist and explanation. Ann Intern Med. 
2018;169(7):467–73. https:// doi. org/ 10. 7326/ M18- 0850.

 27. WorldBank. World bank country and lending groups. Datahelpdesk.
worldbank.org. Updated 2021 Jul 01. https:// datah elpde sk. world bank. 

https://doi.org/10.1371/journal.pone.0025325
https://doi.org/10.1002/msj.21345
https://doi.org/10.1186/s12913-021-06259-w
https://doi.org/10.1186/s12913-021-06259-w
https://doi.org/10.1136/bmjopen-2016-011151
https://doi.org/10.1371/journal.pone.0278559
https://doi.org/10.1371/journal.pone.0278559
https://doi.org/10.1038/eye.2016.225
https://doi.org/10.1371/journal.pone.0150816
https://doi.org/10.1371/journal.pone.0150816
https://doi.org/10.1097/01.mlr.0000109023.64650.73
https://doi.org/10.1097/01.mlr.0000109023.64650.73
https://doi.org/10.1016/j.ophtha.2018.07.027
https://doi.org/10.1016/j.ophtha.2018.07.027
https://doi.org/10.1186/1472-6963-12-304
https://doi.org/10.1186/1472-6963-12-304
https://doi.org/10.1007/s11606-009-1240-1
https://doi.org/10.1007/s11606-009-1240-1
https://doi.org/10.1371/journal.pone.0014684
https://doi.org/10.1371/journal.pone.0014684
https://doi.org/10.1093/geront/gny160
https://doi.org/10.1093/geront/gny160
https://doi.org/10.1111/dme.14241
https://doi.org/10.11622/smedj.2019042
https://doi.org/10.1136/bmjdrc-2020-001819
https://doi.org/10.1136/bmjdrc-2020-001819
https://doi.org/10.1186/s40249-021-00822-7
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://www.who.int/news-room/fact-sheets/detail/the-top-10-causes-of-death
https://doi.org/10.1093/heapol/czx039
https://doi.org/10.1093/heapol/czx039
https://doi.org/10.1371/journal.pmed.1001111
https://doi.org/10.1177/08943184211031598
https://doi.org/10.1177/08943184211031598
https://doi.org/10.1186/s12913-021-07335-x
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.7326/M18-0850
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups


Page 20 of 21Tong et al. BMC Health Services Research          (2023) 23:883 

org/ knowl edgeb ase/ artic les/ 906519- world- bank- count ry- and- lendi ng- 
groups. Accessed 2021 Dec 17, 2021.

 28. Salabati M, Soares RR, Hsu J. Loss to follow-up after anti-VEGF for age-
related macular degeneration and diabetic retinopathy. Retin Physician. 
2021;2021(18):22–5.

 29. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an 
updated guideline for reporting systematic reviews. BMJ. 2021;372:n71. 
https:// doi. org/ 10. 1136/ bmj. n71.

 30. Ballard DJ, Strogatz DS, Wagner EH, et al. Hypertension control in a rural 
southern community: medical care process and dropping out. Am J Prev 
Med. 1988;4(3):133–9.

 31. Berghofer G, Schmidl F, Rudas S, Steiner E, Schmitz M. Predictors of 
treatment discontinuity in outpatient mental health care. Soc Psychiatry 
Psychiatr Epidemiol. 2002;37(6):276–82.

 32. Bowersox NW, Saunders SM, Berger B. Post-inpatient attrition from 
care “as usual” in veterans with multiple psychiatric admissions. Com-
munity Ment Health J. 2013;49(6):694–703. https:// doi. org/ 10. 1007/ 
s10597- 012- 9544-8.

 33. Boyd ND, Naasan G, Harrison KL, et al. Characteristics of people with 
dementia lost to follow-up from a dementia care center. Int J Geriatr 
Psychiatry. 2022;37(1):11. https:// doi. org/ 10. 1002/ gps. 5628.

 34. Ezquiaga E, García-López A, de Dios C, Agud JL, Albillo D, Vega-Piris L. Sea-
sonality, smoking and history of poor treatment compliance are strong 
predictors of dropout in a naturalistic 6 year follow-up of bipolar patients. 
Psychiatr Q. 2014. https:// doi. org/ 10. 1007/ s11126- 014- 9303-9.

 35. Gao XX, Obeid A, Adam MK, Hyman L, Ho AC, Hsu J. Loss to follow-up 
in patients with retinal vein occlusion undergoing intravitreal anti-VEGF 
injections. Ophthalmic Surg Lasers Imaging Retina. 2019;50(3):159–66. 
https:// doi. org/ 10. 3928/ 23258 160- 20190 301- 05.

 36. Hishikawa N, Fukui Y, Nakano Y, et al. Factors related to continu-
ous and discontinuous attendance at memory clinics. Eur J Neurol. 
2017;24(5):673–9. https:// doi. org/ 10. 1111/ ene. 13268.

 37. Khanh LN, Helenowski I, Zamor K, Scott M, Hoel AW, Ho KJ. Predictors and 
consequences of loss to follow-up after vascular surgery. Ann Vasc Surg. 
2020;68:217–25. https:// doi. org/ 10. 1016/j. avsg. 2020. 04. 061.

 38. Masuda Y, Kubo A, Kokaze A, et al. Personal features and dropout from 
diabetic care. Environ Health Prev Med. 2006;11(3):115–9. https:// doi. org/ 
10. 1265/ ehpm. 11. 115.

 39. Mathieu IP, Song Y, Jagasia SM. Disparities in postpartum follow-up in 
women with gestational diabetes mellitus. Clin Diabetes. 2014;32(4):178–
82. https:// doi. org/ 10. 2337/ diacl in. 32.4. 178.

 40. Minamisawa A, Narumoto J, Yokota I, Fukui K. Evaluation of factors associ-
ated with psychiatric patient dropout at a university outpatient clinic in 
Japan. Patient Prefer Adherence. 2016;10:1903–11.

 41. Moon E, Chang JS, Kim MY, et al. Dropout rate and associated factors in 
patients with bipolar disorders. J Affect Disord. 2012;141(1):47–54. https:// 
doi. org/ 10. 1016/j. jad. 2012. 02. 025.

 42. Simon GE, Ludman EJ. Predictors of early dropout from psychotherapy 
for depression in community practice. Psychiatr Serv. 2010;61(7):684–9. 
https:// doi. org/ 10. 1176/ ps. 2010. 61.7. 684.

 43. Sirey JA, Bruce ML, Alexopoulos GS, et al. Perceived stigma as a predic-
tor of treatment discontinuation in young and older outpatients with 
depression. Am J Psychiatry. 2001;158(3):479–81. https:// doi. org/ 10. 1176/ 
appi. ajp. 158.3. 479.

 44. Szadkowski L, Walmsley S, Burchell AN, Collins E, Rourke SB, Raboud J. 
High retention in HIV care at a tertiary care centre in Toronto. Canada 
AIDS Care. 2018;30(2):246–54. https:// doi. org/ 10. 1080/ 09540 121. 2017. 
13492 78.

 45. Tsui I, Havunjian MA, Davis JA, Giaconi JA. Snapshot of teleretinal screen-
ing for diabetic retinopathy at the West Los Angeles medical center. 
Telemed J E Health. 2016;22(10):843–6.

 46. Yoon J, Leung LB, Rubenstein LV, et al. Greater patient-centered medical 
home implementation was associated with lower attrition from VHA pri-
mary care. Healthc J Deliv Sci Innov. 2020;8(2):6. https:// doi. org/ 10. 1016/j. 
hjdsi. 2020. 100429.

 47. Buys KC, Selleck C, Buys DR. Assessing retention in a free diabetes clinic. J 
Nurse Pract. 2019;15(4):301-+. https:// doi. org/ 10. 1016/j. nurpra. 2018. 12. 003.

 48. Fernandez D, Vigo D, Sampson NA, et al. Patterns of care and dropout 
rates from outpatient mental healthcare in low-, middle- and high-
income countries from the World Health Organization’s World Mental 

Health Survey Initiative. Psychol Med. 2021;51(12):2104–16. https:// doi. 
org/ 10. 1017/ s0033 29172 00008 84.

 49. Lerner Y, Levinson D. Dropout from outpatient mental health care: results 
from the Israel National Health Survey. Soc Psychiatry Psychiatr Epidemiol. 
2012;47(6):949–55. https:// doi. org/ 10. 1007/ s00127- 011- 0402-8.

 50. Shiu CT, Chan PF, Lai LKP, Luk MMH, Chao DVK. Reasons for patient 
defaults from diabetic retinopathy screening in general outpatient clinics 
(GOPCs) in Hong Kong - A cross sectional study. Hong Kong Practitioner. 
2019;41(1):3-10.

 51. Sonoda N, Watanabe S, Ohno Y, et al. Work-related, personal, and 
diabetes-related factors relevant to dropout from outpatient diabetes 
treatment visits among Japanese male employees with diabetes. Diabe-
tol Int. 2020;11(3):261–8. https:// doi. org/ 10. 1007/ s13340- 019- 00420-x.

 52. Chow KM, Szeto CC, Kwan BCH, Pang WF, Leung CB, Li PKT. Character-
istics and outcomes of chronic kidney disease patients who default 
on appointments at a low clearance clinic. Hong Kong J Nephrol. 
2011;13(1):33–8. https:// doi. org/ 10. 1016/ S1561- 5413(11) 60005-7.

 53. Kim JS, Lee S, Kim JY, Seo EJ, Chae JB, Kim DY. Visual/anatomical 
outcome of diabetic macular edema patients lost to follow-up for 
more than 1 year. Sci Rep. 2021;11(1):18353. https:// doi. org/ 10. 1038/ 
s41598- 021- 97644-2.

 54. Simmons D, Clover G. A case control study of diabetic patients who 
default from primary care in urban New Zealand. Diabetes Metab. 
2007;33(2):109–13. https:// doi. org/ 10. 1016/j. diabet. 2006. 09. 002.

 55. Starbird LE, DiMaina C, Sun C-A, Han H-R. A systematic review of interven-
tions to minimize transportation barriers among people with chronic 
diseases. J Community Health. 2018;44(2):400–11. https:// doi. org/ 10. 
1007/ s10900- 018- 0572-3.

 56. Corrigan P. How stigma interferes with mental health care. Am Psychol. 
2004;59(7):614–25. https:// doi. org/ 10. 1037/ 0003- 066X. 59.7. 614.

 57. Earnshaw VA, Quinn DM. The impact of stigma in healthcare on people 
living with chronic illnesses. J Health Psychol. 2012;17(2):157–68. https:// 
doi. org/ 10. 1177/ 13591 05311 414952.

 58. Turan B, Hatcher AM, Weiser SD, Johnson MO, Rice WS, Turan JM. Framing 
mechanisms linking HIV-related stigma, adherence to treatment, and 
health outcomes. Am J Public Health (1971). 2017;107(6):863–9. https:// 
doi. org/ 10. 2105/ AJPH. 2017. 303744.

 59. Hack SM, Muralidharan A, Brown CH, Drapalski AL, Lucksted AA. Stigma 
and discrimination as correlates of mental health treatment engage-
ment among adults with serious mental illness. Psychiatr Rehabil J. 
2020;43(2):106–10. https:// doi. org/ 10. 1037/ prj00 00385.

 60. Hwang W, Weller W, Ireys H, Anderson G. Out-of-pocket medical spend-
ing for care of chronic conditions. Health Aff. 2001;20(6):267–78. https:// 
doi. org/ 10. 1377/ hltha ff. 20.6. 267.

 61. Richard P, Walker R, Alexandre P. The burden of out of pocket costs and 
medical debt faced by households with chronic health conditions in the 
United States. PLoS One. 2018;13(6):e0199598–e0199598. https:// doi. org/ 
10. 1371/ journ al. pone. 01995 98.

 62. Callander EJ, Corscadden L, Levesque J-F. Out-of-pocket healthcare 
expenditure and chronic disease - do Australians forgo care because of 
the cost? Aust J Prim Health. 2017;23(1):15–22. https:// doi. org/ 10. 1071/ 
PY160 05.

 63. Tu HT, Cohen GR. Financial and health burdens of chronic conditions 
grow. Track Rep. 2009;24:1–6.

 64. Sommers BD, Gawande AA, Baicker K. Health insurance cover-
age and health — what the recent evidence tells us. N Engl J Med. 
2017;377(6):586–93. https:// doi. org/ 10. 1056/ NEJMs b1706 645.

 65. Liu C, Wang D, Liu CA-O, et al. What is the meaning of health literacy? A 
systematic review and qualitative synthesis. LID - https:// doi. org/ 10. 1136/ 
fmch- 2020- 000351 [doi] LID - e000351. (2009–8774 (Electronic)).

 66. Heijmans M, Waverijn G, Rademakers J, van der Vaart R, Rijken M. 
Functional, communicative and critical health literacy of chronic disease 
patients and their importance for self-management. Patient Educ Couns. 
2015;98(1):41–8. https:// doi. org/ 10. 1016/j. pec. 2014. 10. 006.

 67. Tola HH, Tol A, Shojaeizadeh D, Garmaroudi G. Tuberculosis treatment 
non-adherence and lost to follow up among TB patients with or without 
HIV in developing countries: a systematic review. Iran J Public Health. 
2015;44(1):1–11.

 68. Mahmood S, Jalal Z, Hadi MA, Shah KU. Association between attend-
ance at outpatient follow-up appointments and blood pressure 

https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1007/s10597-012-9544-8
https://doi.org/10.1007/s10597-012-9544-8
https://doi.org/10.1002/gps.5628
https://doi.org/10.1007/s11126-014-9303-9
https://doi.org/10.3928/23258160-20190301-05
https://doi.org/10.1111/ene.13268
https://doi.org/10.1016/j.avsg.2020.04.061
https://doi.org/10.1265/ehpm.11.115
https://doi.org/10.1265/ehpm.11.115
https://doi.org/10.2337/diaclin.32.4.178
https://doi.org/10.1016/j.jad.2012.02.025
https://doi.org/10.1016/j.jad.2012.02.025
https://doi.org/10.1176/ps.2010.61.7.684
https://doi.org/10.1176/appi.ajp.158.3.479
https://doi.org/10.1176/appi.ajp.158.3.479
https://doi.org/10.1080/09540121.2017.1349278
https://doi.org/10.1080/09540121.2017.1349278
https://doi.org/10.1016/j.hjdsi.2020.100429
https://doi.org/10.1016/j.hjdsi.2020.100429
https://doi.org/10.1016/j.nurpra.2018.12.003
https://doi.org/10.1017/s0033291720000884
https://doi.org/10.1017/s0033291720000884
https://doi.org/10.1007/s00127-011-0402-8
https://doi.org/10.1007/s13340-019-00420-x
https://doi.org/10.1016/S1561-5413(11)60005-7
https://doi.org/10.1038/s41598-021-97644-2
https://doi.org/10.1038/s41598-021-97644-2
https://doi.org/10.1016/j.diabet.2006.09.002
https://doi.org/10.1007/s10900-018-0572-3
https://doi.org/10.1007/s10900-018-0572-3
https://doi.org/10.1037/0003-066X.59.7.614
https://doi.org/10.1177/1359105311414952
https://doi.org/10.1177/1359105311414952
https://doi.org/10.2105/AJPH.2017.303744
https://doi.org/10.2105/AJPH.2017.303744
https://doi.org/10.1037/prj0000385
https://doi.org/10.1377/hlthaff.20.6.267
https://doi.org/10.1377/hlthaff.20.6.267
https://doi.org/10.1371/journal.pone.0199598
https://doi.org/10.1371/journal.pone.0199598
https://doi.org/10.1071/PY16005
https://doi.org/10.1071/PY16005
https://doi.org/10.1056/NEJMsb1706645
https://doi.org/10.1136/fmch-2020-000351
https://doi.org/10.1136/fmch-2020-000351
https://doi.org/10.1016/j.pec.2014.10.006


Page 21 of 21Tong et al. BMC Health Services Research          (2023) 23:883  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

control among patients with hypertension. BMC Cardiovasc Disord. 
2020;20(1):458–458. https:// doi. org/ 10. 1186/ s12872- 020- 01741-5.

 69. Kichloo A, Albosta MAO, Dettloff K, et al. Telemedicine, the current 
COVID-19 pandemic and the future: a narrative review and perspec-
tives moving forward in the USA. Fam Med Community Health. 
2020;8(3):e000530. https:// doi. org/ 10. 1136/ fmch- 2020- 000530.

 70. Langarizadeh M, Tabatabaei MS, Tavakol K, Naghipour M, Rostami A, 
Moghbeli F. Telemental health care, an effective alternative to con-
ventional mental care: a systematic review. Acta informatica medica. 
2017;25(4):240–6. https:// doi. org/ 10. 5455/ aim. 2017. 25. 240- 246.

 71. Bashshur RL, Shannon GW, Smith BR, et al. The empirical foundations of 
telemedicine interventions for chronic disease management. Telemed J E 
Health. 2014;20(9):769–800. https:// doi. org/ 10. 1089/ tmj. 2014. 9981.

 72. Kruse CS, Soma M, Pulluri D, Nemali NT, Brooks M. The effectiveness of 
telemedicine in the management of chronic heart disease – a systematic 
review. JRSM open. 2017;8(3):2054270416681747–2054270416681747. 
https:// doi. org/ 10. 1177/ 20542 70416 681747.

 73. Liu X, Goldenthal S, Li M, Nassiri S, Steppe E, Ellimoottil C. Comparison of 
telemedicine versus in-person visits on impact of downstream utilization 
of care. Telemed J E Health. 2021;27(10):199–1104. https:// doi. org/ 10. 
1089/ tmj. 2020. 0286.

 74. Rerucha CM, Salinas R, Shook J, Duane M. House calls. Am Fam Physician. 
2020;102(4):211–20.

 75. Garin N, Koyanagi A, Chatterji S, et al. Global multimorbidity patterns: a 
cross-sectional, population-based, multi-country study. J Gerontol A Biol 
Sci Med Sci. 2016;71(2):205–14. https:// doi. org/ 10. 1093/ gerona/ glv128.

 76. Wolff DL, Waldorff FB, Von Plessen C, et al. Rate and predictors for non-
attendance of patients undergoing hospital outpatient treatment for 
chronic diseases: a register-based cohort study. BMC Health Serv Res. 
2019;19(1):386–386. https:// doi. org/ 10. 1186/ s12913- 019- 4208-9.

 77. Zailinawati AH, Ng CJ, Nik-Sherina H. Why do patients with chronic ill-
nesses fail to keep their appointments? A telephone interview. Asia Pac 
J Public Health. 2006;18(1):10–5. https:// doi. org/ 10. 1177/ 10105 39506 
01800 10301.

 78. Bertakis KD, Azari R. Patient-centered care is associated with decreased 
health care utilization. J Am Board Fam Med. 2011;24(3):229–39. https:// 
doi. org/ 10. 3122/ jabfm. 2011. 03. 100170.

 79. Duffy JR, Hoskins LM. The quality-caring model: blending dual paradigms. 
Adv Nurs Sci. 2003;26(1):77–88. https:// doi. org/ 10. 1097/ 00012 272- 20030 
1000- 00010.

 80. Beach MC, Keruly J, Moore RD. Is the quality of the patient-provider 
relationship associated with better adherence and health outcomes for 
patients with HIV? J Gen Intern Med. 2006;21(6):661–5. https:// doi. org/ 10. 
1111/j. 1525- 1497. 2006. 00399.x.

 81. Haskard Zolnierek KB, DiMatteo MR. Physician communication 
and patient adherence to treatment: a meta-analysis. Med Care. 
2009;47(8):826–34. https:// doi. org/ 10. 1097/ MLR. 0b013 e3181 9a5acc.

 82. Choudhry NK, Fletcher RH, Soumerai SB. Systematic review: the relation-
ship between clinical experience and quality of health care. Ann Intern 
Med. 2005;142(4):260–73. https:// doi. org/ 10. 7326/ 0003- 4819- 142-4- 
20050 2150- 00008.

 83. King J, Patel V, Jamoom EW, Furukawa MF. Clinical benefits of elec-
tronic health record use: national findings. Health services research. 
2014;49(12):392–404. https:// doi. org/ 10. 1111/ 1475- 6773. 12135.

 84. Fragidis LL, Chatzoglou PD. Implementation of a nationwide electronic 
health record (EHR): the international experience in 13 countries. Int 
J Health Care Qual Assur. 2018;31(2):116–30. https:// doi. org/ 10. 1108/ 
IJHCQA- 09- 2016- 0136.

 85. Lorenzi NM, Kouroubali A, Detmer DE, Bloomrosen M. How to success-
fully select and implement electronic health records (EHR) in small ambu-
latory practice settings. BMC Med Inform Decis Mak. 2009;9(1):15–15. 
https:// doi. org/ 10. 1186/ 1472- 6947-9- 15.

 86. Skelly AC, Dettori JR, Brodt ED. Assessing bias: the importance of consid-
ering confounding. Evid Based Spine Care J. 2012;3(1):9–12. https:// doi. 
org/ 10. 1055/s- 0031- 12985 95.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1186/s12872-020-01741-5
https://doi.org/10.1136/fmch-2020-000530
https://doi.org/10.5455/aim.2017.25.240-246
https://doi.org/10.1089/tmj.2014.9981
https://doi.org/10.1177/2054270416681747
https://doi.org/10.1089/tmj.2020.0286
https://doi.org/10.1089/tmj.2020.0286
https://doi.org/10.1093/gerona/glv128
https://doi.org/10.1186/s12913-019-4208-9
https://doi.org/10.1177/10105395060180010301
https://doi.org/10.1177/10105395060180010301
https://doi.org/10.3122/jabfm.2011.03.100170
https://doi.org/10.3122/jabfm.2011.03.100170
https://doi.org/10.1097/00012272-200301000-00010
https://doi.org/10.1097/00012272-200301000-00010
https://doi.org/10.1111/j.1525-1497.2006.00399.x
https://doi.org/10.1111/j.1525-1497.2006.00399.x
https://doi.org/10.1097/MLR.0b013e31819a5acc
https://doi.org/10.7326/0003-4819-142-4-200502150-00008
https://doi.org/10.7326/0003-4819-142-4-200502150-00008
https://doi.org/10.1111/1475-6773.12135
https://doi.org/10.1108/IJHCQA-09-2016-0136
https://doi.org/10.1108/IJHCQA-09-2016-0136
https://doi.org/10.1186/1472-6947-9-15
https://doi.org/10.1055/s-0031-1298595
https://doi.org/10.1055/s-0031-1298595

	A scoping review on the factors associated with the lost to follow-up (LTFU) amongst patients with chronic disease in ambulatory care of high-income countries (HIC)
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Defining the research question
	Identifying relevant studies
	Study selection
	Data charting
	Collating, summarising, and reporting results

	Results
	PRISMA 
	Characteristics of the included studies
	Factors associated with LTFU
	Patient factors
	Clinical factors
	Healthcare provider factors

	Reasons for LTFU
	LTFU Definition

	Discussion
	Patient Factors
	Clinical factors
	Healthcare provider factors
	Operational definition of LTFU

	Limitations
	Conclusion
	Anchor 30
	Acknowledgements
	References


