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Background. In El Salvador, about 200 new cases of pediatric
cancer are diagnosed each year, and survival rates approach 70%.
Although treatment is available at no cost, abandonment of therapy
has remained at a steady yearly rate of 13% during the past decade.
A time sensitive adherence tracking procedure (TS-ATP) was recent-
ly implemented to detect missed appointments, identify their causes,
and intervene promptly. Procedure The study team was informed daily
of patient/family failure to attend medical appointments in the pediatric
oncology unit; the families were contacted and interviewed to ascer-
tain and address the reasons. Patients who did not return after this ini-
tial contact were contacted again through local health clinics and mu-
nicipalities. Law enforcement was a last resort for patients undergoing
frontline treatment with a good prognosis. The system was adapted
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to clinical urgency: families of patients undergoing induction therapy
were contacted within 24 hr, those in other therapy phases, within 48
hr, and those who had completed treatment, within one week. Rea-
sons for absence were obtained by telephone or in person.

Results. The annual rate of abandonment was reduced from 13—
3% during the 2 years period. There were 1,111 absences reported
and 1,472 contacts with caregivers and institutions. The three main
reasons for absences were financial needs (165, 23%), unforeseen
barriers (116, 16%), and domestic needs (86, 12%).

Conclusions. Use of the treatment adherence tracking system to
locate and communicate with patients/families after missed appoint-
ments and the allocated aid stemming from these interviews substan-
tially reduced abandonment and non-adherence.

Key words: adherence; childhood cancer; developing countries; pa-
tient tracking; treatment abandonment.

Background

Abandonment of therapy, defined as either missing at least 4
consecutive weeks of scheduled treatment or not starting thera-
py after a cancer diagnosis,[1] is a major cause of pediatric cancer
mortality in low- and mid-income countries.[2-5] Although less
clearly documented, more general non-adherence to treatment
(such as intermittently missing medication doses or appointments)
can also reduce the effectiveness of therapy [6] and may predict a
greater risk of abandoning treatment. The World Health Organi-
zation defines adherence as “the extent to which a person’s beha-
vior... corresponds with agreed recommendations from a health
care provider”’[7] Parents or caregivers are generally responsible
for adherence to their child’s therapy appointments and therefore
can provide insight into the causes of non-adherence and aban-
donment of therapy.
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Low adherence to medication, such as missing chemotherapy
appointments, has been observed in young patients with cancer;
[8,9] they may experience lower cure rates as a consequence,[8-10]
including the relapse of highly curable malignancies. The impact of
poor therapy adherence on survival has not been reported in chil-
dren with cancer, but it may partially explain their relatively low sur-
vival rates in low- and mid-income countries.

Medications, diagnostic procedures, and treatment for child-
hood cancer are provided free of charge at El Salvador’s national
pediatric hospital in San Salvador, and psychosocial and financial
support, food and shelter are available to families. Although these
measures have substantially reduced abandonment, it has remained
at approximately 13% over the past decade and is still an important
cause of treatment failure.[11] Therefore, additional factors in the
abandonment of treatment remain to be identified.

Focusing adherence to treatment appointments, we reasoned that
a first missed appointment could be interpreted as a “cry for help”
and could provide important information about the unaddressed ba-
rriers to treatment. The systematic documentation of missed therapy
appointments recently became possible in our unit, when an electro-
nic tracking system was implemented for follow-up of all patient care,
including admission, clinic visits, clinical examination, and chemo-
therapy prescription, preparation, and administration. This system
also allowed the prompt detection of failure to appear for schedu-
led clinical visits. When a patient was considered a “no show;” the
psychosocial team made family contact, obtained the reasons for the
absence, and discussed possible options of help. In a similar initiative
to the one we are reporting here, Kumar et al.[12] showed that inter-
ventions are more effective in a preventive frame instead of after an
event of abandonment, which supports our methodology departing
point of delivering tailored counseling and solutions once the first
signs of discontinuity were detected. Here we describe the implemen-
tation and results of the time-sensitive adherence tracking procedure
(TSATP) over a period of 2 years. The procedure was prospectively
designed to allow [1] systematic detection and recording of absen-
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ces,[2] contact with the patient’s caregivers,[3] documentation of re-
asons for the absence,[4] instruction of parents about the importance
of adherence, and [5] appropriate interventions to overcome barriers
to a prompt return and prevent further absences.

Patients and methods
Patients and Setting

El Salvador has approximately six million inhabitants, of which
29% are children less than 14 years of age.[13] About 200 newcases
of childhood cancer are diagnosed each year at the oncology unit
within the national children’s hospital (Hospital Nacional de Nifos
Benjamin Bloom), in San Salvador. This is the only referral center
for childhood cancer treatment in the country. According to hospital
data, approximately 70% of patients’ families live in extreme poverty,
having no fixed income; they survive on informal, temporary work
and have a monthly income below $50. Sixteen percent live in po-
verty (monthly income<$250), and only 14% live above the poverty
level. Despite high poverty levels among the population, all Salvado-
rans own a cellular phone or have a family member who owns one,
which allowed the tracking procedure to function. All children with
cancer under age 12 years are treated in the pediatric oncology unit.
All patients in active treatment must visit the hospital at least once
weekly, although about half reside in rural areas.

An undetermined number of patients’ missed appointments
were undetected until the TS-ATP was implemented to reduce ab-
sences by early detection, investigation of the reasons for absence,
and provision of appropriate economic, emotional, and educational
support. Our analysis included all newly diagnosed patients as well
as those undergoing treatment prior to the implementation of the
TS-ATP, who missed one or more appointments between January
2011 and December 2012, for solid or hematological malignancies,
who were on or off treatment, receiving palliative care, or under-
going diagnostic confirmation.
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Procedure

Adherence tracking.

Was conducted by a psychosocial team comprising two psycho-
logists, a social worker, and a nurse educator. Absences were detec-
ted by two routes. For clinical appointments, the charts of absent
patients were collected; for chemotherapy appointments, the elec-
tronic system showed which scheduled patients’ chemotherapy had
not been prepared in pharmacy, identifying a no show. The team
initiated an entry in a database created for this purpose at the time
a patient failed to appear for a scheduled appointment. Patients’ na-
mes were highlighted in the database to indicate that contact with
the family was pending. The TS-ATP procedure is shown in Figure 1.

Patient/family contact and interviews.

The intervention process began with attempted telephone or
personal contact with the child’s caregiver to ascertain the reasons
for the absence (by open-ended questions), emphasize the impor-
tance of therapy adherence, and discuss options that might quickly
return the child to the hospital. The call/interview and its contents
were reported in the database. Patients with ALL in the induction
phase were contacted within 24 hr, all other patients in treatment
within 48 hr, and patients off treatment within a week. We intentio-
nally focused the tone of the calls and interviews more on concern
and willingness to help than on reprimanding the caregivers. After
the patient arrived at the hospital, the entry highlight was removed
but information about the absence, and the intervention process re-
mained in the database. If no reasons were given for the absence or
if a more in-depth interview was needed, for example for families
experiencing greater difficulty, a member of the psychosocial team
interviewed the caregivers after their return to the hospital.

Importantly, we categorized the act of contacting the parent/
caregiver in itself as an intervention, reflecting the profound effect
that personal attention from a clinical professional can have on the
average parent in this setting. Most patients’ families live in deep po-
verty and lack even basic education, creating a great economic and
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sociocultural divide between these families and the educated profes-
sionals who care for them. The effort of a clinician to reach out in a
caring manner can deeply impress and motivate a child’s caregivers.
The information obtained from the interviews and the discussion of
options was promptly entered into the database and was available to
all team members.

These reasons for absences were later assigned categories. Speci-
fic interventions were devised according to the reasons stated for the
absences. If a patient failed to appear at the hospital for several days
after initial retrieval attempts, the health unit (within the national
health care system) nearest to the patient’s residence was contacted,
and local nurses or health workers visited the caregivers’ home to
check on patients and persuade the parents to take the child to the
hospital. If this effort proved unsuccessful for a patient undergoing
frontline treatment with curative intent, the case was referred to so-
cial services to be pursued according to a law introduced in 2010
to protect the welfare of children. This law states that when a child
requires treatment for a life-threatening condition, the medical ins-
tructions must be followed. The hospital’s social services report the
child’s case to the pertinent state authorities and locate the patient
to return him to the hospital. When the child was not located be-
fore the 4 week hiatus from treatment, the case was entered in the
database as abandonment. The disruptive nature of this procedure
for the family unit is the reason why the hospitals team resorts to
this measure as a last option. For missed appointments of patients
off treatment with no contact information, their last attendance was
verified in an online internal database of the hospital.

Information entered into the database included patient identi-
fication, treatment phase, contact information, date and type of ab-
sence, date and type of attempt made to contact the parents, time
required for each attempt or contact, reasons given for the absence,
team member who made the contact, travel distance to the hospi-
tal, and monthly family income which was available from the initial
diagnosis interview of all patients. All members of the team updated
the database daily. The psychologists categorized the stated reasons
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for absence on the basis of information from the interviews, together
with parents’ past interviews and psychosocial records.

Specific interventions.

Specific interventions were devised to address the reasons given
for absence and could include financial aid, food, and/or shelter (if
not previously offered), counseling for emotional hardship, and ins-
truction to improve understanding of or adjustment to the treatment
regimen or hospital routine. Although assistance might have been
available earlier for these families, their level of need might not have
been fully appreciated. The assessment of the patient’s needs and
provision of any type of aid was based on the criteria of the social
worker and the psychologists. The social worker has ample knowle-
dge of the cost of travel expenses from all over the country and allo-
cated financial aid to those with a greater financial burden in terms
of travel expenses.

Figure 1. Procedure of TS ATP. Red lines show the trajectory of the
patients who eventually abandoned treatment and the interventions
done by the team to stop this.

Chemz'sthera py Appointment
appointment consultation

Absence

Information of absence entered in
database

Phone contact with
caregiver

Contact made on day 1 or
2 after absence

Contact made a week after
absence and no show

Contact made 2
|| weeks after absence

No show or show after 4 weeks of
absence: Abandonment

Contact with local entities -
units or municipalities

Patients in frontline curative
treatment reported to social
services

Show before 4 week absence: Not
abandonment
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Figure 2. Flow chart of appointments made and missed in the pe-
diatric oncology unit during the 2 years study period, showing the
rate of abandonment of therapy in patients who missed 1-3 visits
(0.022) and in those who missed more than three visits (0.013). Two
patients who refused treatment and had no absences are excluded
from flow chart

Number of patients with appointments, all phases of treatment = 1627
Number of scheduled appointments = 44,894

Number of patients who missed appointments = 491 (30%)
Number of missed appointments = 1111 (2%)

Number of patients missing more than
three appointments= 75 (15%)

Number of patients missing one to three
appointments= 416 (85%)

|

Number of patients
who abandoned treatment = 1 (10%)

Number of patients
who abandoned treatment = 9 (90%)

Results
Patients and Missed Appointments

During the 2 year period, 25,953 physician appointments and
18,941 ambulatory chemotherapy appointments were scheduled
(Figure 2). Of these, 1,313 appointments were missed by patients
in any phase of treatment; 202 (15%) were erroneously reported as
absences due to scheduling changes not registered in the electronic
system or patients’ arrival after the day’s attendance had been docu-
mented. The remaining 1,111 absences reflected appointments for
491 patients, some of whom had numerous absences sometimes at
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different phases of treatment. There were 1-18 absences per patient.
Most patients (416/491, 85%) had one to three absences, accoun-
ting for 53% (588/1,111) of absences. The remaining 75/491 (15%)
patients had 4-18 absences. Missed appointments increased during
the rainy season (May through October). During year 1, 23% of all
absences were counted in October, when a tropical storm paralyzed
public transportation for 2 weeks. Absences were relatively uniform
during the dry season. Phase of treatment at the time of absence is
shown in Table I.

Contact with caregivers

Of the 1,111 absences, 806 (73%) had successful contacts. Con-
tact with patientswho hadmissed appointments or verify their return
to the hospital after an absence resulted in 1,472 attempts. Some pa-
tients had several attempts to contact. Of these 1,472 attempts, 1,379
(94%) resulted in interviews. Most were conducted by telephone
(1,005; 68%) and the rest in person (374; 25%). The remaining 93
(6%) were patients off treatment and a treatment protocol database
was used to search for their last attended appointment in case they
had shown up and it was not detected. (Table I).

No contact with the parent/caregiver was made for 305 (27%)
absences. Of these, 183 (60%) were absences of patients off treatment
whose contact information was outdated. The remaining 122 absen-
ces (40%) were of patients in treatment, palliative care, or pending
diagnosis. This category included patients who had already returned
to the hospital prior to a contact attempt or with whom attempted
contact was unsuccessful (e.g., unanswered calls, disconnected te-
lephones).

Patients in active treatment

The 269 patients in active treatment had 704 absences. Of the-
se, 486 absences (69%) were of children with acute lymphoblastic
leukemia (ALL), 34 (5%) were of children with CNS neoplasms,
62 (9%) were of children with lymphomas, and the remaining 137
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(19%) corresponded to other neoplasms. Of these 269 patients, 128
(48%) had one absence, 59 (22%) had two absences, and 29 (11%)
had three absences. The remaining 53 (19%) patients had 4 to 18
absences.

The 704 absences during active treatment prompted 1,098 at-
tempts at contact, representing 75% of the 1,472 total attempted con-
tacts: 790 (72%) telephone calls, 301 (27%) interviews, and 7 (1%)
searches for last attended appointment. Seven patients undergoing
frontline treatment with curative intent had caregivers who declined
to return to the hospital; meetings of the pediatric oncology interdis-
ciplinary team resulted in a decision to report these cases to social
services for legal action. Four of the seven children were returned for
treatment within 4 weeks. The remaining three were returned later
and were classified as having abandoned treatment. Table I shows
absence rates and contact interventions during all phases of treat-
ment and during active treatment.

Abandonment of Treatment

During these 2 years of adherence tracking, the annual rate of
abandonment was reduced to 3%. Twelve of the 269 patients on ac-
tive therapy did not return to the hospital within 4 weeks despite te-
lephone contact and were classified as having abandoned treatment.
Two patients’ caregivers refused curative treatment outright; seven
patients abandoned treatment with no prior absences, while three
patients had had two, three, and six absences, respectively, before
abandoning treatment. Of these 12 patients, 7 (59%) were male. Five
of the 12 patients required amputation or other complex surgery,
and parents attributed their refusal or abandonment of therapy in
part on their fear of or disagreement with the child’s surgery. At-
tempts were made to contact and bring back all children as quickly
as feasible after their absence was detected, except in three cases:
one child with retinoblastoma whose caregiver refused enucleation
outright, one child who had an undetected absence of one month
before returning, and a patient with ALL who had a complex cons-
titutional medical condition and whose caregiver refused curative
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treatment for ALL. Ten of the 12 cases of abandonment occurred
within 6 months of beginning therapy, and six occurred during the
first two months. The cases of patients who abandoned therapy are
characterized in Table II.

Reasons Given for Absence

Table III categorizes the reasons given by caregivers for the pa-
tient’s absence. Lack of funds was most common (165; 23%).The
Domestic Needs category (86; 12%) included illness of the primary
caregiver (53%) or another family member (22%) and the primary
caregiver’s conflicting responsibility for the care of other family
members. Fourteen of these caregivers (12%) stated that no one else
was available to take the child to the hospital. The Unforeseen Events
category (116; 16%) included weather conditions (71 absences, 61%)
and transportation problems (28 absences, 24%). Finances, domestic
needs, and unforeseen events accounted for 52% of patient absences.

Table 1. Absences and Interventions According to Phase of Treatment

All Phases of Treatment, n (%) In Treatment, n (%)

Number of Absences 1,111 704
In treatment 704 (63)
Off treatment 326 (29)
Palliative Care 61 (6)

Absences with No Pending Diagnosis | 20 (2) 108 (15)

Intervention* 305 (27)

Total Number of Interventions | 1,472 1,098
Telephone Calls 1,005 (68) | Telephone Calls 790 (72)
Interviews 374 (26) Interviews 301 (27)
Database Searches | 93 (6) Database 7 (1)

Searches

*Refers to either no attempt to contact or no answer obtained from attempted contact.
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Table I1. Characteristics of the 12 Cases of Abandonment of Treatment

Case | Diagnosis Age at Sex Time since Number of | Legal

Diagnosis Diagnosis at Previous Inter-
(years) Time of Aban- | Absences | vention
donment (years)

1 ALL 2.5 Female |0 Refusedb No

2 Retinoblastoma | 2.2 Male .36 0 No

3 Ewing Sarcoma | 3.4 Female | .6 0 No

4 CNS Tumor 2.7 Male 1.3 Refusedb No

5 Ewing Sarcoma | 11.3 Male 1.8 0 No

6 ALL 3.0 Female | 2.3 0 Yes

7 Sarcoma 12.2 Male 3 0 No

8 Wilms Tumor | 4.1 Male 4.3 0 No

9 Wilms Tumor | 2.1 Female | 5.2 0 No

10 Hodgkin 6.8 Male |6.4 6 No

Lymphoma
11 Histiocytosis | 4.2 Female | 7.9 3 Yes
12 ALL 6.8 Male 12.3 2 Yes

ALL, acute lymphoblastic leukemia; CNS Central Nervous System *“Abandonment was de-

fined as failure to start or complete medically indicatedcurative therapy. *Patients listed as

“refused” attended treatment appointments but never began curative therapy . Therefore,

they abandoned therapy despite not missing appointments.

Table III Post-Hoc Categorization of Caregivers’ Reported Reasons

for Absence
Category Description Number of
Absences (%)

Financial Need | Lacked funds for travel on day of appointment Financial/ 165 (23)
transportation aid was not available on day of appointment

Unforeseen Natural Disaster (rain, flood, etc.) Public transportation 116 (16)

Barriers problem (labor strike, not in service, etc.)

Domestic Needs | Caregiver was ill; no one else could bring child to hospital 86 (12)
Caregiver must care for another ill family member and one
else could bring child to hospital Avoid income loss (e.g., no
permission from employer, a job opportunity for the day)

Caregiver Non-compliant treatment Attending other appointments 69 (10)

Decided Against | (school, community meetings, others) Importantly, parents

Treatment had a choice and opted to miss the appointment

Caregiver Error | Caregiver confused or forgot appointment date 56 (8)
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Ongoing Constantly demanding living conditions (stresses of family | 48 (7)
Demands conflicts, lack of funds, other family members’ emotional/

physical health)
Missing Contact/intervention was done but reason for absence not | 34 (5)
Information obtained or not documented
Caregiver Caregiver fearful of emotional and physical consequences 16 (2)

Disagreed with | of treatment (side effects, surgery, radiotherapy) Alternative
Treatment treatment opted

Miscellaneous Unclassifiable 6 (1)

Palliative Care Patients not in curative treatment; appointments could be
attended when comfortable for the child

Discussion

We have described the first two years of application of the TS
ATP, an intervention to address patients’ missed appointments. The
absences were detected during the scheduled appointment day and
the parent/caregiver was contacted within the following 24-48 hr.
Prompt contact and the process of interviews and actions allowed
us to obtain most parents’ reasons for absence and to provide appro-
priate aid to prevent or reduce further absences. The main reported
barrier to keeping appointments was lack of funds, either sporadic
or continuous; the distribution of family tasks and support also pla-
yed a role. To address these problems, financial assistance was given
or increased, and options for temporary housing were coordinated.
The annual abandonment rate fell from 13% to 3% during the two
years of this intervention.

Understanding the causes of missed therapy appointments is
crucial for proper resource allocation to reduce or prevent abandon-
ment. Our procedure was highly effective in the prompt detection
and follow-up of missed appointments. Our success in improving
treatment adherence was attributable to the daily commitment of
the monitoring team to contact parents and to ascertain and address
their specific needs, which in many cases enhanced the parent-care
team relationship. The availability of a computer-based system that
facilitated prompt detection was the starting point of this interven-
tion, allowing information to be accessed and updated at any time
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by any member of the group; however, the effort and commitment
of the team in locating the patient/family, obtaining the information,
and following a procedure to reduce or prevent absences was the
decisive factor for success.

Despite free treatment and hospitalization and subsidies for
housing, food, and transportation, financial need remained a signi-
ficant cause of missing appointments. In some cases, patients who
had missed several appointments were retained in therapy by provi-
sion of financial aid and psychosocial support. Contact by the care
team was highly meaningful to parents in itself and increased their
willingness to continue treatment despite great adversity. However,
the parents’ explanations showed that more complex issues, mainly
lack of help in meeting family demands, also affected their ability to
appear for appointments.

We found no clear relation of the number of missed appoint-
ments to the likelihood of abandonment. The fact that some patients
who abandoned treatment had missed no previous appointments, or
missed only a few, suggests that immediate attention should be given
to each absence, even if only one appointment is missed.

Parents’ need for additional financial aid to comply with treat-
ment raises several questions. It is possible that parents who have
multiple absences despite financial support for transportation may
have become dependent on these funds to comply with treatment
responsibilities. These parents expressed the lack of availability of
this financial aid on the expected date as an impediment to comply
adherently to treatment. This increases the need for the institution
to secure these means to be always available. Future research should
examine where the parents perceive their responsibility to lie after
an institution begins to facilitate or underwrite travel. Although it
was not systematically documented, some interviews with parents
suggested that during the often lengthy process of treatment, parents
began to consider it the hospital’s responsibility to provide the neces-
sary means for the child to receive treatment as planned and became
less concerned about adherence to treatment.
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Ten percent of missed appointments were attributed to lack of
a second adult to take over domestic needs, even during a patient’s
medical emergencies. A significant number of families live at the
limits of their capacity to manage domestic and job demands and
cannot accommodate unexpected burdens. Similarly, interviews and
focus groups with parents of children undergoing cancer treatment
in Malawi showed that immediate family members would help with
tasks at home to facilitate a parent’s travel to the hospital, but com-
munity commitment was not strong. [14] Further studies should ex-
plore to what extent this type of family isolation is inescapable and
to what extent it could be remedied by seeking alternative options
for assistance.

All but one case of abandonment occurred during the first year
of treatment, with the highest incidence during the first months, as
reported in other studies, [11,15,16] confirming that surveillance of
treatment adherence and prompt guidance of parents is vital during
this time. We demonstrated that such monitoring and immediate in-
tervention reduces abandonment. Similarly, Brown et al. found in
Saudi Arabia that close monitoring increased treatment adherence
in a comparable group of patients.[17] Moreover, a report from Re-
cife, Brazil described how immediate tracking of patients” absences,
together with psychosocial support integrated in the medical care,
can substantially reduce abandonment.[18] As in Recife, El Salva-
dor’s pediatric cancer program provides several types of psychoso-
cial intervention, and addition of the treatment adherence tracking
program appears to be reducing abandonment to an extent similar
to that in Brazil.

Team members perceived that most caregivers and family mem-
bers were surprised and impressed by the professionals’ attention and
appreciative of their concern after a missed appointment; we intend
to further analyze the implications of this effect. However, we believe
that the involvement and support of local groups in helping to locate
patients also helped to persuade the parents to continue their child’s
treatment. It is possible that the parents realize that others care and
are aware of their decisions regarding their child’s health.
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Despite the many effective interventions that quickly located and
retrieved absent patients, there remained at the time of this report
room for improvement in updating patients’ contact information
and inability to respond to an absence on the same day it occurred.
Additionally, time could be saved by improving clerical procedures
and clinician communication to prevent erroneous absence noti-
fications. Other difficulties included the unavailability of a team
member to perform interviews at all times, subjective differences in
implementation of the routine, and the accuracy of the registered
information. Although tracking of missed appointments and subse-
quent intervention were time consuming, such a project is feasible
and worthwhile.

Immediate detection and remediation of absences was success-
tul in securing patients’ prompt return to the hospital, reducing the
decade-long 13% rate of abandonment to 3% in both study years.
Interviews and supportive contact with caregivers allowed us to
identify their immediate needs and intervene as warranted to reduce
absences. Interventions typically involved financial assistance, emo-
tional support, and instruction about the importance of treatment
adherence. Rarely, law enforcement measures were necessary.
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