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Introduction

Loss to follow-up indicates both patients not reporting and inability to trace them
during the required follow-up period or study period. Significant loss to follow-up can
affect the validity of a study and thereby the impact of that study. The importance of
loss to follow-up has been very scarcely and meagerly highlighted in literature. More
than one-fifth loss to follow-up can lead to significant selection bias. Loss to follow-up
affects delivery of appropriate patient care. In the cohort studies, follow-up rates of
50 to 80% are accepted by authors, due to lack of any recommendations. The causes
of loss to follow-up may vary from patient’s age, occupation, chronicity of the disease,
etc. Loss to follow-up needs to be reported in all prospective studies, and intention to
treat analysis should be applied. This will improve the validity of study, provide reliable
results, and reflect the true effect of the intervention used in the study. It also helps
to determine the actual survival rates in fatal diseases. The course of a disease can
also be monitored, and appropriate intervention can be done at an appropriate point
of time to prevent morbidity and mortality. Its overall benefits are better patient care
and improved outcomes of the treatment method.

Effect of Loss to Follow-up

Loss to follow-up not only indicates loss of patients but also
failure to trace patients.' Significant loss to follow-up can
affect the validity of a study. As a result, the impact of study
is reduced. The importance of loss to follow-up has been very
scarcely and meagerly highlighted in the literature.

More than one-fifth loss to follow-up leads to significant
selection bias.? Loss to follow-up not only affects the validity
of the study but also affects patient care. In the cohort stud-
ies, follow-up rates of 50 to 80% are accepted by authors.? But,
in most of the cases, these recommendations have not been
tested. The causes of loss to follow-up may vary from patient’s
age, occupation, chronicity of the disease, etc.! Meanwhile, it
is also not realistic to expect a 100% follow-up in a study.
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Impact on study: More than one-fifth loss to follow-up
results in significant bias in reporting results.? Apart from the
validity of the study, it also affects the power of the study and
its generalizability.* There is also loss of energy, time, man-
power, and resources involved to trace the lost participants.

Impact on patient care: The patient may even suffer from
adverse effects of treatment. Lack of proper follow-up in such
cases can lead to discontinuation of treatment in time or
self-continuation of medications, which were supposed to be
stopped on time. A patient may lose his life or can suffer from
morbid outcomes. In case of communicable diseases, even the
near and dear ones of the patient can suffer. Consequently,
this also leads to loss of faith in the existing health system
among patients and treatment afforded to them.
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Causes for Loss to Follow-up in India

In India, majority of the patients are lost to follow-up, due to
high levels of illiteracy and lack of awareness regarding health
concerns and issues. Poverty being an important reason for
the above. Most of the patients do not follow-up, because
they do not have enough money to come to a health center
repeatedly, while some do not have enough money to con-
tinue treatment, and continuing treatment becomes a finan-
cial burden. Heavy patient load and long queues at hospitals
also prove to be detrimental in follow-up of the patients.
While the number of tertiary care and specialty centers is
limited and are located only in big cities of the country, these
centers attract patients from all over the state. The rest of
health care delivery centers are not specialized or advanced
enough to cater to the needs of the population. The other rea-
son that physicians feel is that the lack of follow-up is due to
restoration of well-being of the patient. There is no specific
provision made by hospitals to keep a track of their patients.
Hospital information system is still in its infancy in a devel-
oping country like India, where only big centers have imple-
mented it. Another reason for loss to follow-up in India is easy
accessibility to quacks and alternate forms of medicine.

Search Methods
Inclusion criteria

1. Studies which revealed loss to follow-up.
2. Studies which reported outcomes of loss to follow-up.

We conducted a literature search on PubMed using the
keywords mentioned in =Table 1.

Discussion

There are three mechanisms of loss to follow-up as described
in prospective studies:

i. Missing at random (MAR).
ii. Missing completely at random (MCAR).
iii. Missing not at random (MNAR).>

Missing at random (MAR) means there is a systematic
relationship between missing values and observed data.
The probability of subject remaining in a study depends on
exposure and confounder but not the outcome.?> On the other
hand, loss to follow-up by MCAR mechanism means there is
no relationship between missing data and observed data. The
missing data are a random subset of data. Loss to follow-up by
MNAR mechanism means there is a relation between missing

Table 1 Search methodology

PubMed database No. of hits
Loss to follow-up 82,254
Outcomes of loss to follow-up 17,743
Loss to follow-up in research 29,867
Loss to follow-up in India 2,049
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data and observed outcome. So, in a cohort study, MNAR
mechanism cannot be ignored, as it affects the outcome.?

Akl et al conducted a web-based systematic review on
235 studies and found that loss to follow-up was not reported
in 13% of the studies.® Rest of the studies reported median
loss to follow-up of 6%. As much as 66% of studies used sur-
vival analysis to determine loss to follow-up.

Swaminathan et al highlighted the importance of active
follow-up in cancer patients in India.” They suggested that
active follow-up improved 5-year survival rates in cancer
patients by 41%.

Murray et al performed a survival analysis on total hip
arthroplasty patients and found that the patients who did not
follow-up had worse outcomes as compared with the ones
who followed regularly.® They also found that the cumulative
rate of loss to follow-up increased over years. The patients
lost to follow-up group had more adverse outcomes as com-
pared with the ones who followed-up at regular intervals.
This loss to follow-up could have been due to the deaths or
the patient visited some other doctor due to poor outcome.

Baron et al reported that more than 20% of data was miss-
ing in one-third of the articles on superiority trials assess-
ing structural outcomes in rheumatic diseases.’ They also
noticed violation of intent to treat principle, which should
have been applied in such studies. This questions the out-
comes of such studies.

Somerson et al conducted a systematic review of random-
ized controlled trials in orthopedic trauma and found that
loss to follow-up was not reported in one-fifth of the studies
and mean loss to follow-up was found to be 10.4%.!° They also
found that studies with shorter follow-up duration had less
loss to follow-up of patients.

Zelle et al found that the level of significant loss to
follow-up varied from 15% to 75%.!' They also found that
males, smokers, drug abusers, and uninsured patients were
more likely to get lost to follow-up. They further opined that
social deprivation is the main reason for noncompliance.

Solberg et al followed their spine surgery patients and
found that there were no statistically significant differences
in outcomes of those who followed-up on regular basis and
those who were noncompliant in their follow up.*?

Zunzunegui et al conducted a study on aging population
and found that at the end of 4 years, 48% of the subjects were
lost to follow-up.'®

Suggestions to Improve Loss to Follow-up

Many ways have been suggested by many authors on how to
reduce loss to follow-up.' In a developing country like India,
health education is of prime importance. The health care
delivery system needs to be equipped and strengthened, so
as to meet the needs of the people at primary level. This will
reduce the burden on the tertiary care units in the country
and limit long queues. Prior appointments should be taken
to minimize last moment rush. Hospital information system
should be implemented in all hospitals, be it primary health
center or a tertiary care center. A central disease-based regis-
try is an envisaged and viable option. This will help not only
in reducing loss to follow-up but also provide us trends of the
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diseases. Wherever possible active follow-up should be done,
particularly in cases of communicable diseases. Patients
should be informed about various government schemes
and health insurance policies, which would benefit them in
getting treatment in case of chronic diseases. Small incen-
tives can be given to patients just to encourage follow-up.
Even social media can play an important role in this issue.
Patients can be informed about their possible follow-up
through messages on cell phones. A system of reverse refer-
ence, that is, referring the patients back to the referring doc-
tor for further follow-up can and has to be introduced. In a
study, it was found that the use of electronic media reduces
loss to follow-up by 80%." Local health care workers need
to be more active in hard-to-reach areas. Involvement of
local community will also help us trace and follow the non-
compliant patients. The patients who travel long distances
can be referred back to local physicians to minimize loss to
follow-up.

A system of reverse referrals, that is, referring the patient
back to referring physician may also contribute to reduce
possibility of lost to follow up.

We can minimize loss to follow-up by strictly adhering
to the study protocols. Making the participants understand
the nature and outcomes of the study becomes important.
The participants should be followed-up at short and regular
intervals. A pilot study should always be conducted before
any study to assess its feasibility, outcome, and impact.

Conclusion

Loss to follow-up needs to be reported in all prospective
studies. This will help us not only to assess the validity of
study but also provide us scope for further research. It will
also reflect the effect of the intervention used in the study.
Minimizing loss to follow-up also benefits in patient care and
improves the outcome of treatment method adopted. The
results of a study also become reliable if there is minimum
loss to follow-up. We can also determine actual survival rates
in fatal diseases. The course of a disease can also be moni-
tored, and appropriate intervention can be done at appropri-
ate points in time to prevent morbidity and mortality.
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