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Abstract

Introduction: Because of financial pressures, low-income individuals sometimes run out of
cellphone service towards the end of the month.

Aims: To determine if the time of month affects ability to reach low-income smokers by
telephone.

Methods: We reviewed data from a completed trial in the United States of emergency department
(ED)-initiated tobacco dependence treatment for low-income smokers at a busy, academic ED in
an urban community. We recorded the date of each one-month follow-up call, and divided each
month into four time blocks: Week 1, Week 2, Week 3, and Week 4.

Results: A total of 2,049 phone calls were made to reach 769 participants. Of these calls, 677
(33%) resulted in contact; 88% of all participants were contacted. Using generalised estimating
equations with Week 4 as reference, the odds of a successful contact at Weeks 1, 2, and 3 were,
respectively, 1.52 (95% CI 1.18, 1.96), 1.30 (95% CI 1.01, 1.66), and 1.37 (95% CI 1.07, 1.76).

Conclusions: Study participants became progressively difficult to reach. This result may reflect
low-income smokers’ decreased rates of active telephone service later in the month and suggests a
mechanism to improve follow-up rates in future studies of low-income populations.

Introduction

A common challenge in clinical research is the inability to achieve adequate follow-up of all
participants. Inadequate follow-up threatens external validity and the generalizability of
study results and conclusions (Leon, Demirtas, & Hedeker, 2007; Woolard, 2004) Studies
that focus on low-income or marginalised populations often face additional challenges to
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achieving adequate follow-up rates, such as increased rates of substance abuse, mental
illness, unstable housing, unreliable telephone service, incarceration, and limited or adverse
prior experiences with research, although the impact of these challenges on follow-up rates
is sometimes unclear (Blumenthal, Sung, Coates, Williams, & Liff, 1995; Cunningham et
al., 2008; Ramos-Gomez et al., 2008). Multiple studies report good follow-up rates using
strategies such as using multiple modes of contact, including reminder mailings about
upcoming follow-up dates, frequent participant contact and incentives for updating contact
information, although there is a paucity of information focused on maximising follow-up
rates specifically in low-income populations (Cunningham et al., 2008; Twitchell, Hertzof,
Klein, & Schuckit, 1992; Walton, Ramanathan, & Reischl, 1998; Warner et al., 2013).

Though little has been reported on how to maximise the yield of each contact attempt,
several studies highlight the success and importance of repeated follow-up attempts. One
study of 608 located repeat driving under the influence (DUI) offenders reported 70%
follow-up completion of participants at 19 calls, 79.6% completion at 40 calls, and 80.3% at
70 calls (Kleschinsky, Bosworth, Nelson, Walsh, & Shaffer, 2009). The importance of
increased follow-up rates is augmented by research that highlight important differences
between easier and harder-to-reach populations. A longitudinal study investigating Attention
Deficit Hyperactivity Disorder, Conduct Disorder (CD), and Oppositional Defiant Disorder
(ODD) found that participants requiring more than 20 contact attempts to complete follow-
up were significantly more likely to have CD and ODD (Cotter, Burke, Stouthamer-Loeber,
& Loeber, 2005). An Emergency Department (ED) based study of predominantly low
income cocaine users reported differences in age, substance abuse diagnosis and concurrent
mental health treatment in study enrollees that were more difficult to reach, which highlights
the importance of high follow-up rates for study validity (Cunningham et al., 2008).

In a recently reported clinical trial of an ED-initiated intervention for low-income smokers
(Bernstein et al., 2015), our research staff observed that it seemed more difficult to contact
subjects by telephone later in the month. We suspected that this might result from a higher
likelihood of phone service disconnection later in the month, due to the exhaustion of public
assistance resources that are distributed at the beginning of the month. We reviewed PubMed
and Scopus for English-language articles published between 1994 and 2014 using the
keywords “low-income”, “follow-up”, “weekly variability,” “end of the month,” and
“contact attempt(s)” and did not identify any studies evaluating variation in ability to reach
low-income populations by time of month, or in relation to “payday” or receipt of public

assistance.

Our hypothesis was that the odds of successfully reaching a subject by phone would be
higher in the first week of the month, and decrease with each subsequent week. If true, this
finding would have implications for planning follow-up in clinical trials and clinical care
focusing on low-income populations.
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Study Design

Setting

This study is a secondary analysis of the one month follow-up calls in a single-hospital two-
arm randomised trial of a multicomponent intervention for adult smokers presenting to the
ED (Bernstein et al., 2015). The details of study enrolment, including the CONSORT
diagram, have been previously reported (Bernstein et al., 2015). The primary study
intervention consisted of a brief motivational interview, initiation of nicotine replacement
therapy in the ED, provision of six weeks of nicotine replacement therapy, and referral to the
state smokers’ quitline. Provision of one telephone number was required for entry into the
study, although additional contact numbers were recorded if available. Study personnel did
not ask participants whether the telephones were cell phones or land lines. Our institution’s
Human Investigation Committee approved this study. All participants participated in
informed consent, including an in-person explanation of the potential risks and benefits of
participating in the study.

A level | trauma academic medical centre ED that treats 90,000 adults per year in a
medically underserved urban community. Study participants were enrolled from October
2010 to December 2012,

Inclusion criteria

Patients were eligible if they were at least 18 years of age, spoke English, had Medicaid or
no insurance, were able to give written informed consent, smoked at least 100 cigarettes
lifetime and were currently every- or some-day smokers.

Exclusion Criteria

Incentives

Patients were excluded if they lived out of state, were too ill to give consent, presented
primarily with a psychiatric problem, were pregnant or nursing, in police custody, had a
history of allergy to nicotine replacement products, were currently in treatment for tobacco
dependence, or were leaving the ED against medical advice.

At enrolment, all participants were given $10 gift cards for a local retailer, with additional
payments of $25 at each telephone follow-up. The consent document informed subjects of
the amount and timing of payments.

Follow-Up Protocol

Follow-up calls were placed to all subjects at one, three, and twelve months after enrolment.
Follow-up calls were placed on the day follow-up was due based on the enrolment date and
were repeated over a two-week period, including nights and weekends, until either the
follow-up was completed or the two-week eligibility period was closed.
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Whether research assistants were able to reach each of the 769 participants during each of
the 2,049 phone calls was logged in an Excel (Microsoft, Redmond, WA) spreadsheet.
Within a two-week period after one-month follow-up, an unlimited number of phone calls
were made. No additional calls were logged after the participant was reached. A telephone
conversation of any kind counted as being able to “reach” the participant, even if the follow-
up questionnaire was not completed. Calls were made by research assistants blinded to
group assignment, between the hours of 8 am and 9 pm, seven days per week, except for
major holidays. Study participants were called at varying times of day and week to
maximise the likelihood of contact.

In addition to participants who we were never able to reach by telephone, study participants
who were deceased, incarcerated, or residing in an inpatient psychiatric, drug or alcohol
treatment facility were considered unreachable and not included in the analysis. Patients
who had their one-month follow-up completed while hospitalised at the study hospital
during their follow-up period were considered reachable.

Methods of Measurement

Results

Of the 778 participants enrolled in the primary study, detailed call logs for one-month
follow-up calls were available for 769 participants. Only calls made for one-month follow-
up were included based on maximal contact rates. We recorded the date of each call, and
divided each month into four time blocks: Week 1, Week 2, Week 3, and Week 4 (days 22—
31). Data were analysed with descriptive statistics and generalised estimating equations
(GEE) using SAS (SAS Institute, Cary, NC) to account for clustering of calls within
subjects. Covariates included in the model were subject sex, age, race, ethnicity, educational
attainment, insurance status, and disposition from the ED (admitted or discharged.) Alpha
for significance was set at 0.05. Univariate and bivariate data were analysed with parametric
and categorical methods, as appropriate.

The study participants’ mean age was 40.5 years; 47.7% were male; 39.2% were white,
39.6% African-American, 20.3% Hispanic, and 0.9% Asian or other. Of all subjects, 15.7%
were uninsured, and the remainder had Medicaid. There were no differences between groups
in baseline characteristics, as noted in Table 1.

A total of 2,049 phone calls were made to reach 769 participants. Of these calls, 677 (33%)
resulted in participant contact. The proportion of successful calls made at Weeks 1, 2, 3, and
4 were, respectively, 34.4%, 30.8 %, 32.1%, and 34.4%. Using GEE modelling to account
for clustering with Week 4 as reference, the odds of a successful contact at Weeks 1, 2, and 3
were, respectively, 1.52 (95% CI = [1.18, 1.96]), 1.30 (95% CI =[1.01, 1.66]), and 1.37
(95% CI = [1.07, 1.76]). Data are summarised in Figure 1. Subject age, gender, race,
education level, insurance status and ethnicity were not associated with odds of successful
contact.

J Smok Cessat. Author manuscript; available in PMC 2019 August 26.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hawk et al. Page 5

Discussion

In a study of 769 low-income adult smokers visiting a single ED in the north-eastern US,
subjects were easiest to reach by phone in the first week of the month, with decreased odds
of contact in subsequent weeks, and lowest in the final week. The association between
timing of call and odds of contact, to our knowledge has not been previously reported and
suggests a potential method to reduce attrition in a broad range of research involving low-
income populations.

Although likely multifactorial, one plausible hypothesis for our decreased ability to reach
participants during the last week of the month may be related to decreased access to active
telephone service. Based on spending patterns observed in low-income households
(Stephens, 2003) and literature describing increased food scarcity at the end of the month,
we suspect that the variation in ability to reach low-income patients is most likely related to
greater availability of active telephone service, particularly cell phones, early in the month.

In the United States, virtually all public assistance including supplemental security income
(SSI), SSI with disability insurance, Temporary Assistance for Needy Families, and
Supplemental Nutrition Assistance Program are distributed in the first few days of the month
(“DSS: How to Access Cash and Supplemental Nutrition Assistance Program (SNAP)
Benefits,” n.d.; Security Administration & of Communications, 2012). As the month
progresses, available resources decrease and food insecurity increases in low-income
populations (Tarasuk, Mclintyre, & Li, 2007). We suspect, therefore, that more participants
are able to pay for their phone service early in the month, although we acknowledge the
existence of other possibilities such as increased time away from home at work or procuring
food or decreased time available to answer the phone.

Prior studies demonstrated the improved financial position of low-income households early
in the month. These households demonstrate increased spending early in the month, after
monthly paycheck or public assistance disbursement, and increased food insecurity towards
the end the month (Hamelin, Beaudry, & Habicht, 2002; Hastings & Washington, 2010;
Seligman, Bolger, Guzman, Ldpez, & Bibbins-Domingo, 2014; Stephens, 2003; Tarasuk et
al., 2007; Thompson et al., 1988). An analysis published in 2003 describes a 7-20% increase
above mean expenditures in the week following receipt of Social Security benefits by
families whose benefits constitute more than 70% of their income, with an 80% increase in
spending on the day of benefit receipt (Stephens, 2003). Correspondingly, multiple studies
report increased food insecurity in low-income populations with declining food
expenditures, decreased consumption of vegetables and milk products, decreased overall
calorie consumption, and increased use of soup Kkitchens at the end of the month, all of
which were attributed to exhaustion of monetary resources (Hamelin et al., 2002; Hastings
& Washington, 2010; Tarasuk et al., 2007; Thompson et al., 1988). Thompson et al. (1988)
reported a 43% increase in the number of meals served by an Upstate New York soup
kitchen in the last compared to the first week of the month (Thompson et al., 1988).

This phenomenon is consistent with California hospital admission data from 2000 to 2008.
A study evaluating hospital admissions found a 27% increase in admissions for
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hypoglycaemia for low-income diabetics in the last calendar week of the month compared to
the first week (Seligman et al., 2014). A more recent study, found increased odds of ED visit
or hospital admission for hypoglycaemia in patients with household incomes less than the
national median during Week 4 compared to earlier weeks (Basu, Berkowitz, & Seligman,
2017). Overall, studies show that low-income households struggle with paying for basic
needs towards the end of the month, including food, which would be a heavily competing
priority for households who purchase cell phone minutes only when they can afford them.

Limited telephone service at the end of the month due to competition for finite resources
would be much more likely in households with predominantly cellular phone service plans,
in which one buys minutes as needed rather than a monthly bill for a land line. Data from the
National Health Interview Survey (NHIS) from 2010 to 2012 showed that the proportion of
wireless-only phone services in households below the poverty line, at 100-200% of the
poverty line, and >200% of the poverty line, increased, respectively, from 42.8-54.3%,
35.2-45.9%, and 21.7-33.2% (Blumberg & Luke, 2013) 20. Another recent study reported
cell phone ownership of 74% among 1,898 individuals with annual incomes less than
$20,000 (Purnell, Griffith, Eddens, & Kreuter, 2014).

Disconnection of phone service occurs for many low-income patients. In a 2012 survey of
predominantly low-income (70% with annual income < $35,000) participants, 27.3%
reported disconnection of phone service in the previous 24 months (Warner et al., 2013).
Another study of repeat offenders for DUI reported disconnected telephone service in one-
third of participants. Over time, investigators were able to complete follow-up in 93 of the
243 (39.7%) participants that had disconnected phone service (Kleschinsky et al., 2009).
This suggests that telephone disconnection is frequently a transient phenomenon, although
the study did not examine the association between the timing of calls and the likelihood of
contact. It is also possible that the variation is not entirely due to disconnected phone
service, as cell phone users may engage in more aggressive screening of phone calls later in
the month to “save” minutes for emergencies. Although they did not evaluate whether time
of month was related, study participant concern over the personal cost of using cell phone
minutes to participate in research follow-up has been previously described as a reason for
refusing to participate in follow-up phone calls (Kleschin-sky et al., 2009)°. As supported by
NHIS data (Blumberg & Luke, 2013) that suggest increase rates of wireless-only households
in low-income populations, we suspect that most of our participants were cell phone users,
although unstable housing likely played some role in our contact patterns.

Though disconnection or non-use of telephone services as economic resource scarcity
increases during at the end of the month is our leading hypothesis, other factors are
plausible. Participants may have been more difficult to reach at the end of the month if they
provided a land line phone for contact, if they were more frequently eating outside of the
house in the homes of friends or family with less food insecurity, or if they were more
frequently eating out of the house at soup kitchens, which have been shown to be busier at
the end of the month (Thompson et al., 1988). Another possibility is that individuals with
tip-based or cash-based employment may be working more, or have “picked up extra shifts”
at the end of the month in an attempt to offset the monthly fluctuation of resources and are
therefore less available to participate in study follow-up.
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Regardless of the aetiology of our findings, this work may have implications both for
clinical care and research. Lessons learned from this study include (1) the importance of
persistence — more follow-up calls continue to increase the likelihood of reaching an
individual, (2) variation in time of day, day of week, and time of month may increase
likelihood of reaching a patient for follow-up, (3) texting was an effective method for
reaching participants in some cases (although we did not consistently collect text data, we
were able to establish contact and arrange a convenient time for telephone follow-up in some
cases).

The study has several limitations. We did not ask subjects what kind of phone service they
have, or whether they “conserve” minutes as the month progresses, so we cannot make
inferences about our inability to reach specific subjects. We also do not have information
about the billing cycle for participants’ telephone service plans, although anecdotal evidence
from our subjects indicates that many are on “pay as you go” plans and purchase additional
cell phone minutes when needed, and when they have funds to do so. As a proxy for low-
income, we used insurance status. Most subjects on Medicaid or who are uninsured are low
income, but we did not explicitly ask about household income. Finally, we did not ask our
subjects whether they receive public assistance (other than Medicaid), or the relationship
between receipt of public assistance and their household income spending habits.

Conclusion

Funding

Low-income smokers showed a near-monotonic decrease throughout the month in the ability
to be reached by phone. Our findings suggest that follow-up may be maximised by “front-
loading” phone calls earlier in the month. This is a testable hypothesis that can be assessed
in future trials.
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1.52

13 1.37

Week1l Week2 Week3 Week4

Odds of participant contact by telephone at one month. Using generalised estimating
equations (GEE) modelling with Week 4 as reference, the odds of a successful contact at
Weeks 1, 2, and 3 were, respectively, 1.52 (95% CI =[1.18,1.96]), 1.30 (95% CI =[1.01,
1.66]), and 1.37 (95% CI = [1.07, 1.76]).
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Description of subjects

Table 1

Variable

Reached by Phone N = 663

Not Reached by PhoneN =106 P Value

Age, years, mean (SD)

Male sex, N (%)

Race/Ethnicity, N (%)

White

Black/African-American

Hispanic

Other

Education level, N (%)

Grades 1-8 (elementary)

Grades 9-11 (some high school)

Grade 12 or GED (high school graduate)

College 1-3 years (some college or technical school)
College 4 years or more (4-year college graduate)
Insurance, N (%)

Self-pay/None

Medicaid

Other (Medicaid/Medicare, other state insurance)
Disposition from ED, N (%)

Discharged

Admitted

Walked out/Left against medical advice

40.5(11.6)
313(47.2)

256 (38.6)

268 (40.4)

133 (20.1)
6(0.9)

26 (3.9)
184 (27.8)
303 (45.7)
135 (20.4)

15(2.3)

107 (16.1)
516(77.8)
40(6.1)

462 (69.7)
198(29.9)
3(0.5)

39.6(11.3)
52 (49.1)

46 (43.4)

38 (35.8)

21 (19.8)
1(0.9)

4(3.8)
25 (23.6)
43 (40.6)
30 (28.3)

4(3.8)

13(12.3)
87 (82.1)
6(5.7)

79 (74.5)
27 (25.5)
0(0)

0.44
0.72

0.79

0.32

0.74

0.50
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