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Abstract
Purpose
Despite national recommendations stating all individuals in the 1945-1965 “birth cohort” be tested for
hepatitis C virus (HCV), testing rates remain low. The purpose of this proof of concept study was to assess
the feasibility of text messaging to promote HCV testing among birth cohort patients.

Methods
Participants were assigned to receive a text message to promote HCV testing, or a general health message as
a control. Participants were sent the message immediately prior to an upcoming appointment. Patients not
enrolled in the study were in the standard-of-care group. To assess the impact of the text on HCV test orders
on the appointment date participant charts were reviewed.

Results
The sample was largely non-Hispanic, Caucasian, and female. Of participants sent the HCV message (n = 22),
50.0% had a test ordered, compared to 41.7% and 27.5% in the control (n = 13) and standard-of-care groups
(n = 69), respectively.

Conclusion
This proof of concept study demonstrated the feasibility of text messaging to promote HCV testing among
birth cohort patients. Those receiving the HCV message were more likely to have an HCV test ordered
compared to those who received no message, although this difference was not statistically significant. A
larger study is needed to confirm these results.
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Introduction
Over 50% of the 3.2 million Americans living with hepatitis C virus (HCV) do not know they are infected,
because they have not been tested [1,2]. To combat this epidemic, the US Centers for Disease Control and
Prevention (CDC) recommends that all individuals in the 1945-1965 birth cohort be tested for HCV once [2].
However, testing rates remain low in this population due in part to physicians’ time limitations during visits,
discomfort with the subject of HCV, and lack of awareness of testing recommendations [3,4]. To overcome
physician barriers, we designed a text message campaign to educate and activate patients to engage their
physicians about HCV testing. Text messaging has been effective in prompting patients to engage in their
health, but has not been used to improve HCV testing among birth cohort patients [5]. The objective of this
proof of concept study was to assess the feasibility of a text messaging campaign to increase HCV testing in
birth cohort patients in primary care.

Materials And Methods
For this proof of concept study, we recruited patients between June-August 2017 and March-April 2018 at an
internal medicine clinic in Houston, Texas. With assistance from a site champion, we identified patients with
an upcoming preventative care appointment and recruited them by phone. Patients were eligible if they
planned to attend the appointment, had a cell phone capable of receiving text messages, and spoke English.
This study was approved by the Baylor College of Medicine Institutional Review Board.

After obtaining consent for participation, we assigned participants in the birth cohort to receive one of two
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educational messages about HCV or a general health message (e.g., dietary information) as an attention
control. One HCV testing message focused on the national recommendation for testing adults in the 1945-
1965 birth cohort, and the other reviewed the asymptomatic nature of chronic HCV infections. In order to
keep the number of participants in each text message arm equal for this proof of concept study, as each
participant enrolled in the study, we sequentially assigned them to receive one of the three text messages
(e.g., HCV 1, HCV 2, control, HCV 1, HCV 2, control). All text messages included the participant’s name, the
name of the physician they were seeing that day, and a cue to ask their physician about the topic of the
health message. The text message was sent one hour before each patient’s appointment.

After all text messages were sent, we reviewed the electronic medical record (EMR) to see if an HCV test was
ordered on the appointment date - the primary outcome of the study. Information on demographics and
HCV tests completed prior to the appointment date (i.e., before the research study began) was also collected
during the EMR review. Patients who missed or cancelled their appointments were excluded. To estimate the
clinic’s baseline HCV testing rate, we analyzed HCV test orders for birth cohort patients with upcoming
visits, but not contacted by the research staff (“background population”). For this proof of concept study,
descriptive statistics and crude odds ratios were calculated using Stata version 15.1 (StatCorp LLC, College
Station, Texas).

Results
In this proof of concept study, we enrolled 35 birth cohort participants. One birth cohort participant was
inadvertently not sent the text message and was therefore excluded in the analysis. The final analytic sample
was 34 birth cohort participants, 22 of whom were sent an HCV message. The background population
contained 69 birth cohort patients, and was used to estimate background testing rates. This group was made
up of birth cohort patients with upcoming preventive care appointments, but not contacted by the research
team. Overall, the sample was largely non-Hispanic, Caucasian, and female (Table 1). Among all birth cohort
patients, 27.2% had a previous HCV test.

 
Background Population
(n = 69)

General Health Message
Group (n = 12)

HCV Testing Message Group
(n = 22)

P-
value

Sex
Female 42 (60.9%) 9 (75.0%) 16 (72.7%)

0.514
Male 27 (39.1%) 3 (25.0%) 6 (27.3%)

Race

Caucasian 48 (69.6%) 11 (91.7%) 14 (63.6%)

0.413
African-
American

14 (20.3%) 0 (0.0%) 5 (22.7%)

Other 7 (10.1%) 1 (8.3%) 3 (13.6%)

Ethnicity*
Hispanic 8 (11.6%) 1 (8.3%) 1 (4.8%)

0.872
Non-Hispanic 61 (88.4%) 11 (91.7%) 20 (95.2%)

Physician Seen for
Appointment

1 7 (10.1%) 1 (8.3%) 6 (27.3%)

0.342

2 8 (11.6%) 2 (16.7%) 1 (4.5%)

3 19 (27.5%) 4 (33.3%) 9 (40.9%)

4 19 (27.5%) 4 (33.3%) 4 (18.2%)

5 16 (23.2%) 1 (8.3%) 2 (9.1%)

Previous HCV Test
Yes 21 (30.4%) 3 (25.0%) 4 (18.2%)

0.589
No 48 (69.6%) 9 (75.0%) 18 (81.8%)

TABLE 1: 1945-1965 Birth Cohort Patient Demographics
*One patient in the Hepatitis C message group did not have ethnicity information recorded in their EMR.

HCV: Hepatitis C virus; EMR: Electronic medical record.

Although not statistically significant, participants who received the HCV text message were 2.63 (95% CI:
0.98, 7.07) times more likely to have an HCV test ordered than patients in the background population (Table
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2). Receiving the general health message was not associated with having an HCV test ordered (Table 2).
Among participants who were sent the HCV testing message and had a test ordered on their appointment
date, none had a previous HCV test recorded in their EMR.

 Background Population General Health Message Group HCV Testing Message Group

Number of Patients 69 12 22

HCV Test Orders on Appointment Date, n (%) 19 (27.5%) 5 (41.7%) 11 (50%)

Odds Ratio (95% Confidence Interval) Reference 1.88 (0.53, 6.65) 2.63 (0.98, 7.07)

TABLE 2: Hepatitis C Antibody Test Orders among 1945-1965 Birth Cohort Patients
HCV: Hepatitis C virus

Discussion
Our proof of concept study demonstrated the feasibility of using a patient-directed text message campaign
to promote HCV testing in primary care. We found a trend toward increased HCV test orders among patients
who received an HCV-related text message compared to those who received no text message. This suggests a
personalized and timely HCV text message that educates and activates patients could improve HCV testing.
By providing patients with a cue to action one hour before their appointment, our text may have prompted
patients to set their own agendas for the appointment.

Our study had limitations. The small size of this proof of concept study limits generalizability. Enrolled
participants may have been more engaged in their healthcare and therefore more likely to ask about HCV
testing. To obtain physician buy-in, they were provided a brief overview of the study, which may have
influenced physician behavior. However, in an attempt to reduce this study's influence on HCV test order
practices of physicians, they were not involved in patient recruitment and were not made aware of
which patients had chosen to participate.

Although studies have shown encouraging results using physician-based HCV testing interventions, such as
EMR reminders and physician education, HCV testing remains suboptimal [4,6]. Thomson et al. found that
71% of primary care physicians thought increased patient education would help improve HCV testing [4]. In
addition, Levine et al. found that HCV text messages would be acceptable to patients [7]. Therefore, a
patient-based educational prompt, such as our HCV text message campaign, could complement physician-
based interventions to increase testing rates.

Conclusions
In summary, HCV testing rates remain low and novel methods are needed to improve testing rates. This
proof of concept study demonstrated the feasibility of text messaging to promote HCV testing among birth
cohort patients. Participants who were sent an HCV message were more likely to have an HCV test ordered
compared to participants who were sent a general health message or patients who were not sent a
message. Although these differences were not statistically significant due to the small sample size of this
study. Further research is needed to test the efficacy of our campaign in a larger, more diverse patient
population.
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Disclosures
Human subjects: Consent was obtained by all participants in this study. Institutional Review Board for
Baylor College of Medicine and Affiliated Hospitals issued approval H-35157. "The Institutional Review
Board for Human Subject Research for Baylor College of Medicine and Affiliated Hospitals (BCM IRB) is
pleased to inform you that the research protocol named above was reviewed and approved by Expedited
procedures on 8/29/2018 by Board 1.". Animal subjects: All authors have confirmed that this study did not
involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure
form, all authors declare the following: Payment/services info: This work was supported in part by the
Houston Center for Innovations in Quality, Effectiveness and Safety, Michael E. DeBakey Veterans Affairs
Medical Center. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

2019 Fisk et al. Cureus 11(5): e4745. DOI 10.7759/cureus.4745 3 of 4



Acknowledgements
We would like to thank Anna Kimutis, Luis Vasquez, Julika Kaplan, and Sharwin Khot for their help in
recruiting patients into this study. We would like to thank Jessica Lee for assisting in developing recruitment
procedures and for recruiting patients. We would also like to thank Renata Wettermann for her help in
revising the manuscript.

References
1. Centers for Disease Control and Prevention: Testing for HCV infection: an update of guidance for clinicians

and laboratorians. MMWR Morb Mortal Wkly Rep. 2013, 62:362-365.
2. Smith BD, Morgan RL, Beckett GA, et al.: Recommendations for the identification of chronic hepatitis C

virus infection among persons born during 1945-1965. MMWR Recomm Rep. 2012, 61:1-32.
3. Trinh J, Turner N: Improving adherence to hepatitis C screening guidelines. BMJ Open Qual. 2018, 7:000108.

10.1136/bmjoq-2017-000108
4. Thomson M, Konerman MA, Choxi H, Lok AS: Primary care physician perspectives on hepatitis C

management in the era of direct-acting antiviral therapy. Dig Dis Sci. 2016, 61:3460-3468. 10.1007/s10620-
016-4097-2

5. Hall AK, Cole-Lewis H, Bernhardt JM: Mobile text messaging for health: a systematic review of reviews .
Annu Rev Public Health. 2015, 36:393-415. 10.1146/annurev-publhealth-031914-122855

6. Nitsche B, Miller SC, Giorgio M, Berry CA, Muir A: Improving hepatitis C identification: technology alone is
not the answer. Health Promot Pract. 2018, 19:506-512. 10.1177/1524839917725501

7. Levine JA, Cohen S, Harkin P, Guydish J, Sorensen J, Masson CL: Acceptability of a mobile phone based
hepatitis C intervention. Drug Alcohol Depend. 2015, 156:e127. 10.1016/j.drugalcdep.2015.07.349

2019 Fisk et al. Cureus 11(5): e4745. DOI 10.7759/cureus.4745 4 of 4

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6218a5.htm?s_cid=mm6218a5_w
https://www.ncbi.nlm.nih.gov/pubmed/22895429
https://dx.doi.org/10.1136/bmjoq-2017-000108
https://dx.doi.org/10.1136/bmjoq-2017-000108
https://dx.doi.org/10.1007/s10620-016-4097-2
https://dx.doi.org/10.1007/s10620-016-4097-2
https://dx.doi.org/10.1146/annurev-publhealth-031914-122855
https://dx.doi.org/10.1146/annurev-publhealth-031914-122855
https://dx.doi.org/10.1177/1524839917725501
https://dx.doi.org/10.1177/1524839917725501
https://dx.doi.org/10.1016/j.drugalcdep.2015.07.349
https://dx.doi.org/10.1016/j.drugalcdep.2015.07.349

	A Proof of Concept Study Demonstrating the Feasibility of a Text Message Prompt for Hepatitis C Testing in the 1945-1965 Birth Cohort
	Abstract
	Purpose
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: 1945-1965 Birth Cohort Patient Demographics
	TABLE 2: Hepatitis C Antibody Test Orders among 1945-1965 Birth Cohort Patients

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


