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Abstract

Introduction: Loss to follow-up (LTFU) slows the progress in reaching the goals of human immunodefi-
ciency virus (HIV) prevention and treatment. Therefore, it is important to understand the causes behind 
this phenomena. Herein, we aimed to systematically review the prevalence of LTFU among people living 
with HIV and the reasons behind this event. 
Material and methods: A systematic search was conducted with key words applied in online databases, 
including PubMed, Web of Science, Scopus, UpToDate, and Science Direct, from January 2015 to March 
2021. Most relevant papers were retrieved and screened in two phases against inclusion criteria, based on 
their title/abstract and their full texts, and eligible records were included in the review. 
Results: In this systematic review, 54 studies were included. Unfavorable socio-demographic and sup-
portive status, distance to facility, age, gender, challenges related to antiretroviral therapy initiation and 
its’ side effects, and CD4+ counts were among the most common reasons cited for LTFU in HIV clinics. 
Conclusions: LTFU remains a major factor halting the progress in the prevention and treatment of HIV. 
Great efforts are still needed to address this issue, especially in populations and regions with higher 
LTFU incidence. Accessibility of receiving care should be increased to encourage patients to continue 
their treatments. Upcoming follow-up studies are needed to re-evaluate the progress and to report future 
challenges and limitations. 
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Introduction 
Human immunodeficiency virus (HIV) is a global health 

concern, with a total of 32.7 (24.8-42.2) million deaths since 

its’ emergence to the end of 2019, with 690,000 of deaths oc-
curring in 2019 [1]. In 2019, an estimated 38.0 (31.6-44.5) mil-
lion people were living with HIV, while 26 (25.1-26.2) million 
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Study selection 

Most relevant studies by titles and abstracts were se-
lected by three independent investigators. Full texts were 
reviewed for eligibility criteria. Exclusion criteria were as 
follows: review articles, reports, editorial, commentaries, 
opinions, or any studies with no original data; ongoing proj-
ects; duplicated results in databases; no access to full-text 
document. 

Data extraction 

Data extraction forms were used, including information 
on the authors, year of publication, country, study population, 
age, gender, and reasons for LTFU. These information were 
extracted by two independent investigators, and the collected 
data were utilized to construct the results section. 

Results 
The search included 964 potentially relevant studies.  

After removing duplicates, 688 articles remained. Titles and 
abstracts were assessed by three reviewers who eliminated 
397 articles. Then, 291 articles entered full text screening 
process, and full texts of  these studies were read. Finally,  
237 articles that did not meet inclusion criteria were re-
moved, and 54 were retained (Figure 1). 

The included studies were conducted in 20 countries.  
Six studies were from Kenya [27-32], six studies from South 
Africa [33-38], five studies each from the USA [39-43] and 
Ethiopia [44-48], four studies each from Nigeria [24, 49-51] 
and India [52-55], three each from China [56-58], Malawi  
[59-61], and Uganda [62-64], two each from Tanzania [65, 
66], Mozambique [67, 68], and Brazil [69, 70], and one study 
each from the  Netherlands [71], United Kingdom [72], 
Myanmar [73], sub-Saharan Africa [74], West Africa [75], 
Congo [76], Mali [77], Australia [78], and Cameroon [79]. 
All studies’ quality were evaluated as good or fair [80]. Most 
of  the  studies assessed LTFU in adults (n  =  17), fourteen  
in PLHIV, nine studies in children, four studies in adoles-
cents (range, 10-24 years old), three studies in infants, two 
studies in each groups of women, men who have sex with 
men (MSM), and mother-infant pair, and one study in sex 
workers (Table 1). 

Socio-demographic and supportive status, distance 
to facility, age, CD4+ counts, ART, and gender were some 
of the reasons discussed in the included records. Lack of sup-
port, inadequate supervision, poverty, and poor attitude to-
ward ART benefits were the most common reasons for LTFU. 
According to the studies, age was also an important factor, as 
adolescents had higher levels of LTFU than other age groups. 
In all analyzes, older adolescents were at particular risk.  
Gender was also examined, and men were the  most at risk 
group for mortality and LTFU, as in eight studies, being male 
were considered a related factor to LTFU [30, 32, 35, 38, 41, 
66, 68, 74]. On the other hand, one study reported that being 
female was the associated factor [71]. 

had access to antiretroviral treatment (ART) by the end of June 
2020 [1]. While the effect of highly active ART (HAART) no-
ticeably improved patients’ survival, many do not have access 
to the treatment [2, 3]. Specific groups among key populations, 
such as people who inject drugs (PWID), may have a  lower 
rate of access to HAART than other patients [4]. 

According to the WHO’s 2019 estimates, 7.1 million peo-
ple living with HIV (PLHIV) are not aware of  their disease 
status [1]. Unfortunately, even among the  patients who are 
aware of  their clinical status, a  high percentage have no or 
delayed access to treatment [5-7]. WHO proposed the  goal 
of 90-90-90, to ensure 90% of the patients are aware of their 
disease, 90% among them receive sustained ART, and 90% 
of  these patients achieve undetectable viral suppression [8]. 
Nevertheless, loss to follow-up (LTFU) is a  serious obstacle 
toward achieving this goal [5, 9-11]. Of the patients attending 
their first clinical visit in a  study, 21.7% did not come back 
to the clinic, and only 20.4% completed the ideal established  
care [5]. Several studies also mentioned different rates of 
LTFU that might be influenced by the  difference in LTFU 
definition and the country of  study [5, 9-11]. The  impact of 
regular follow-up is substantial, as even patients returning to 
care after LTFU might be five times more likely to die from 
the disease [12]. Patients’ LTFU increases morbidity and mor-
tality of PLHIV, and worsens their clinical status [13-23]. Some 
groups of patients might face lower rates of adequate follow-up. 
Male gender, younger patients, white race patients (compared 
to Hispanics), and patients with CD4+ T cells higher than  
50 cells/mm3 had lower rates of ideal follow-up visits [5, 9]. 

Debates still exist surrounding the  possible causes of 
LTFU among PLHIV. Social, psychological, economic, and 
political deficiencies are some of  the  proposed causes of 
LTFU in HIV service providing centers [24-26]. Neverthe-
less, the need to identify and review these reasons still exists. 
In this systematic review, we aimed to address the  preva-
lence of LTFU among PLHIV and the reasons behind this 
adverse event, guiding future policies on preventing LTFU. 

Material and methods 
Data sources 

This study was a systematic review of current evidence con-
ducted in 2021. The authors tried to investigate the prevalence 
and reasons of loss to follow-up in HIV clinics. Our study was 
consistent with preferred reporting items for systematic reviews 
and meta-analyses (PRISMA) checklist to ensure the reliabili-
ty and validity of reported results. We retrieved all the relevant 
papers and reports published in English from January 2015  
to March 2021 through a systematic search, using key words 
in the online databases of PubMed (Medline), Web of Science, 
Scopus, UpToDate, and Science Direct. The literature search 
was done using key words in combination with the following 
search strategy: “HIV” OR “AIDS” OR “human immunode-
ficiency virus” [Title/abstract]; “Follow-up” OR “loss to fol-
low-up” OR “reason” OR “HIV clinics” [Title/abstract]. 
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Discussion 
One of the biggest problems for PLHIV is that they do not 

properly follow the treatment guidelines and taking action to 
prevent the progress of the disease. In this review article, we 
surveyed different studies to find the most important reasons 
associated with LTFU. HIV/AIDS is a  chronic disease that 
needs long-term treatment to control the disease and reduce 
viral load; thus, patients experience a better quality of life, and 
transmission of the disease to others would be limited. The Joint 
United Nations Programme on HIV/AIDS (UNAIDS) follow 
a strategy called ’90-90-90’, and the treatment target is that by 
2020, 90% of  all PLHIV know their HIV status, 90% of pa-
tients have access to antiretroviral therapy (ART), and 90% 
of patients receiving ART have an undetectable viral load [81]. 
However, currently, only 81% know about their HIV status,  
2 out of 3 people are on ART, and only 59% of PLHIV receiving 
ART are virally suppressed. Different studies showed a signif-
icant number of patients that do not continue their treatment. 
LTFU is a big problem because it has negative effects both on 
individuals and society. In this review article, several reasons 
for ART discontinuation were observed in included studies. 
Socio-demographic and supportive characteristics, distance 
to facility, age, gender, ART initiation, and CD4+ counts were 
among the most common reasons. 

PLHIV who are receiving ART, showed LTFU rates be-
tween 5% to 53% [82]. There are multiple problems including 
socio-demographic issues. Different studies have reported so-
cial and economic issues, such as poverty, lack of social support, 
and community level stigma as important factors in not receiv-

ing proper HIV care [61]. Another important factor is the long 
distance to a  medical facility; one of  the  major problems for 
patients living far from medical centers is transportation [24, 
60, 77]. In most of the studies reviewed, there was no difference 
between genders. Although in a  few, male gender was men-
tioned as one of  the  possible risk factors for discontinuation 
of treatment, which could be due to delays in testing and lack 
of social support [35, 68]. In general, there was no significant 
relationship between a  specific age group and LTFU in most 
of the studies. Although, one study revealed people who were 
initiating ART at an older age were more likely to discontinue 
their treatment [34]. Also, according to some studies, adoles-
cents and young adults were at higher risk of LTFU compared to 
both younger children under 10 and adults older than 45 [83]. 
In children and adolescents, growth retardation due to ART 
has been cited as one of the important reasons for discontinua-
tion of treatment [83]. In one study in children under two years 
of age, the child’s nutritional status and side effects of starting 
treatment, such as diarrhea, were cited as potential reasons for 
treatment discontinuation [42]. Some other physical factors, 
including being underweight (BMI ≤ 18), have also been men-
tioned as predisposing factor for LTFU [47, 49, 74]. 

Pregnant mothers infected with HIV and their infants 
have been one of the most important at-risk groups studied 
in many surveys. Many mothers discontinue their treatment 
during and after pregnancy [67]. However, according to 
the  results, the continuation of ART during pregnancy re-
duces the risk of infection in exposed infants [33]. Hospita
lized exposed infants (HEIs) are usually at risk for LTFU due 
to lack of appropriate methods to prevent mother-to-child 
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transmission (PMTCT). Adherence to proper postnatal pro-
phylaxis, early diagnostic HIV testing of infants, and proper 
education and support with mother’s partner involvement 
reduced the risk of mother-to-child transmission [42, 52]. 

According to the results of the studies, the highest rate 
of LTFU was in the first 6 months of treatment. This shows 
the importance of proper education to continue ART treat-
ment [53]. Patients who start ART within seven days after 
HIV diagnosis were more likely to be at risk for LTFU. In 
general, same-day patients were at higher risk for LTFU, but 
the mortality rate was slightly lower in this group [24, 49]. 
According to the results, the number of baseline CD4+ cells 
did not play a  role in LTFU; however, it seems that high-
er CD4+ cells during treatment was effective in reducing 
the risk of LTFU [43, 50, 76]. Some of patients were not re-
sponding to ART, they experienced different types of side ef-
fects, some of them were getting tired of using life-long drugs, 
and they started to not taking the drugs anymore [84-89]. 
One study showed the reason for higher rates of LTFU was 
that patients can only receive ART in hospitals [90]. 

Considering that this article was a  systematic review, 
the  limitations of  the  research go back to the  limitations 
of  the  references, from which the  required data was col-
lected. In these studies, the reasons for HIV patients’ loss to 
follow-up have been evaluated. Since most of  these factors 
should be taken from patients’ reports, the  lack of cooper-
ation of patients in explaining the  reasons for termination 
of treatment has been one of the most important limitations 
mentioned in these articles [24]. Also, the lack of complete 
documentation of information about main indicators of pa-
tients’ health status was one of  the most important limita-
tions mentioned in the  references [69]. Although, due to 
the  lack of a national follow-up system in many countries, 
the possibility that patients continued on treatment in anoth-
er clinic or under other insurance coverage, has been raised.  
Of course, efforts have been made to follow-up the condition 
of patients more accurately before confirming the cessation 
of  their treatment by clinic staff [43]. In addition, changes 
in treatment strategies and guidelines for eligible patients to 
initiate ART within the time frame of some studies may have 
distorted the  results [60]. Finally, it should be noted that 
since the data of this study was collected indirectly, errors in 
sampling and reporting the results of the initial studies may 
also affected the results used. 

Conclusions 
LTFU remains a  major factor halting the  progress 

of  the  prevention and treatment of  HIV. Several strategies 
reduced LTFU rates among PLHIV in recent years; however, 
great efforts are still needed to address this issue, especial-
ly in populations and regions with higher LTFU incidenc-
es. These measures might also take into account the  stage 
of treatment, as patients in their first six months of receiving 
ART might have higher rates of  LTFU. Accessibility of  re-
ceiving care should be increased to encourage the patients 
to continue their treatment. Upcoming follow-up studies are 

needed to re-evaluate the progress and report future chal-
lenges and shortcomings. 
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