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Abstract 
Background: This paper aims to promote the use of interrupted time 
series analyses of routine data as a responsive feedback tool to 
improve public health programs on an ongoing basis. This 
methodology is demonstrated by measuring the effect of a radio 
campaign to promote a family planning call center in Nigeria on the 
demand for family planning information and explains how the results 
were used to adapt the program.   
Methods: We used a single group interrupted time series design (ITS) 
as a responsive feedback mechanism to determine whether the radio 
campaign influenced use of the Honey&Banana call center. ITS is ideal 
when a control group is not available and assumes that an 
interruption of the trend in the outcome measure occurs after the 
intervention starts. ITS uses the pre-intervention trend to predict what 
would have happened if the intervention were absent.   
Results: After conducting ITS analyses, the results show that the 
number of calls requesting family planning information increased 
throughout the campaign period, with a gain of about 500 additional 
calls per month, and then decreased after the campaign ended. 
However, the number of calls gained from the campaign was 
substantially lower than anticipated.   
Conclusions: While end-of-project impact evaluations are necessary, 
there should be regular feedback system to provide program 
implementers with information about the status of the project, such 
as failures, successes, and areas of improvements. This would allow 
implementers to make necessary adjustments as needed throughout 
the intervention period. The finding that the radio campaign was not 
living up to expectations helped program implementers to end the 
campaign prematurely and re-allocate resources to a more promising 
activity. Our research shows that basic ITS analysis of routine data can 
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be a useful tool for receiving regular feedback to guide programming 
improvements.
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Introduction
There is growing recognition that many public health  
programs—as well as broader development initiatives—have  
been using a rigid one-size-fits-all implementation approach, 
despite the fact that they are dealing with very complex issues, 
often in rapidly changing circumstances (Harvard Kennedy  
School, 2014; Viswanath et al., 2019). Program implement-
ers typically decide whether to continue or scale up their cur-
rent approach based on the findings from end-of-project impact 
evaluations. Although end-of-project evaluations are invaluable  
for improving the design of future interventions, by defini-
tion they are conducted too late to benefit ongoing programs. 
Even when mid-project impact evaluations are conducted, by 
the time the results are available, limited time may be left to  
make course corrections.

To address this issue, scholars and donors alike are increas-
ingly advocating for incorporating responsive feedback mecha-
nisms, sometimes called feedback loops, into the design of  
public health programs. For example, the Bill and Melinda 
Gates Foundation has sponsored The Curve, a global com-
munity of practice that aims to help programs become more  
skilled at using responsive feedback to achieve better results 
(https://the-curve.org), and the journal Global Health: Policy 
and Practice is devoting a special issue to the subject.  
Responsive feedback mechanisms aim to “…allow interven-
tion information to flow back to the program implementers on 
an ongoing basis so that appropriate changes in intervention  
delivery strategy can be adopted throughout the implementa-
tion period” (Pant et al., 2023). As such, responsive feedback 
serves an important learning function, based on successes as  
well as failures. Rapid cycles of project planning, obtaining 
responsive feedback, pause and reflection, and revisions (includ-
ing replacing activities that do not perform as well as antici-
pated with more promising ones), are used to drive continuous  
program improvement (Harvard Kennedy School, 2014;  
Viswanath et al., 2019).

A cursory review of projects that applied responsive  
feedback (Aisiri, 2019; Ajijola et al., 2023; Ejeh et al., 2021; 
Onwuasor et al., 2022) shows that a wide range of data  
collection techniques can be used (e.g., social media feed-
back, rapid assessment phone surveys, self-administered survey 
tools, call-in radio programs, exit interviews at facilities, focus  
group discussions). The commonality between these tech-
niques for obtaining feedback is that all of them allow frequent 
data collection. Indeed, frequent data collection is essential  
for facilitating regular cycles of evidence-based program-
matic course corrections. Because many public health pro-
grams collect routine monitoring data on a monthly or quarterly  
basis, they can be an invaluable tool for incorporating  
responsive feedback into program implementation and revision.

The aim of this paper is to advocate for the use of interrupted 
time series analyses of routine monitoring data as a respon-
sive feedback tool for continuous program improvement. 
We illustrate the approach by examining the effect of a  
radio campaign to promote a family planning call center in 

Nigeria on the demand for family planning information and  
discuss how the findings were used to adjust the program  
activities.

Intervention
Honey&Banana (H&B) is a program dedicated to provide  
family planning information and services, which involves preg-
nancy prevention, child spacing and family size limitation. It  
is implemented by DKT International Nigeria (DKT). To receive 
confidential family planning advice, individuals are encour-
aged to use the program’s website, social media pages, or its  
toll-free call center. H&B focuses primarily on modern, long-
acting reversible contraceptive methods (LARC). The call 
center can be reached by calling 55059; all call center agents  
have been trained to provide confidential information about 
family planning and ways to access it. If a caller intends to 
use a family planning method, the agent will refer them to  
a local family planning clinic from DKT’s network of part-
ner clinics. The call center offers family planning information 
in five different languages: English, Hausa, Igbo, Yoruba, and  
Pidgin English.

To promote the call center, H&B developed a large-scale radio  
jingle campaign that aimed to increase the number of callers 
requesting family planning information. Because 19% of cur-
rently married women and 48% of unmarried sexually active 
women have an unmet need for family planning (National  
Population Commission (NPC) and ICF International, 2019), 
the latent demand for family planning information is believed 
to be high. The campaign was diffused on 28 radio stations 
throughout 12 states (Abia, Abuja FCT, Delta, Edo, Kano,  
Lagos, Nasarawa, Niger, Ogun, Oyo, Rivers, Sokoto). These 
states were chosen because of the presence of numerous part-
ner clinics that would be able to handle the anticipated increase 
in demand for family planning services. The campaign was  
done by using seven different jingles that encouraged indi-
viduals to contact the call center for family planning infor-
mation or to request a referral to a family planning provider.  
As such, the jingles aimed to address the latent demand for 
family planning information (rather than to provide fam-
ily planning information or education). Given the size of the  
campaign, a large increase in the volume of calls was antici-
pated. It was also hoped that awareness of the call center  
would subsequently spread further through word of mouth.

The radio jingles were broadcast in English, Pidgin, or Hausa, 
depending on the location, starting in December 2021. The 
original plan was for the campaign to run for six months,  
starting in December 2021. However, based on monthly feed-
back on the number of requests for family planning informa-
tion received by the call center, the implementers decided to  
end the campaign in March 2022.

Methods
Study design
This paper applies a single group interrupted time series 
design as a responsive feedback mechanism for assessing 
whether the Honey&Banana radio campaign helped increase  
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use of the call center. Interrupted time series studies have 
been used to measure the effect of a wide range of public 
health policies and programs (Booth et al., 2018; Cheng et al.,  
2016; Fuseini et al., 2022; Hategeka et al., 2020; Hudson  
et al., 2019; Humphreys et al., 2017; Ma et al., 2020; Owuor 
& Amolo 2019; Ramsay et al., 2003; Turner et al., 2020).  
However, they are typically used as an end-of-intervention 
impact evaluation (Bernal et al., 2019), rather than a responsive  
feedback mechanism.

The most basic form of the ITS design simply examines the 
overall trend in a key outcome measure. This design is typi-
cally used when no control group is available. When the  
outcome measure is graphed over time, an interruption of 
the trend is expected to occur after the start of the interven-
tion. This interruption may entail a change in the level of the  
outcome measure, a change in the rate at which the out-
come had been improving, or both (Bernal et al., 2017). 
The ITS design then uses the pre-intervention trend in the  
desired health outcome to predict what likely would have  
happened in absence of the intervention. In other words, the  
counterfactual is based on the assumption that the pre- 
intervention trend would have continued. Comparison of the 
actual and projected trends gives an estimate of the impact 
of the intervention. Because this can be done for successive 
time intervals (e.g. every month or quarter), implementers get  
continuous feedback about the effectiveness of their intervention.

To use interrupted time series analyses of routine monitor-
ing data as a responsive feedback mechanism, the interven-
tion activity needs to have a clearly defined starting point.  
Many family planning programs implement social or mass 
media campaigns (e.g. to encourage contraceptive use) that fit 
this requirement. Because several pre- and post-intervention  
data points are needed for the analysis, routine monitor-
ing data (e.g., the monthly number of family planning clients 
or the number of contraceptives distributed) that are collected  
at fixed intervals are an ideal data source.

Our study uses monitoring data on the monthly number 
of calls received during the pre-campaign period (January 
to November 2021) to calculate 1) the linear trend in the  
number of calls, and 2) the logarithmic trend. For simplic-
ity, we estimated the pre-intervention trend with the “trend 
line” option in Microsoft Excel 365. Although more advanced  
modeling programs are available, Excel has been used in 
other studies (see Turner et al. (2020)) and has the advan-
tage that the approach can easily be replicated by programs  
that have limited internal research capacity.

The linear trend assumes there is a steady increase in the 
number of calls received. The logarithmic trend assumes that 
the number of calls initially increases fairly rapidly, but then  
levels off. It has been noted that it is important to consider 
whether a linear model is appropriate, as certain outcomes may 
hit a natural ceiling (Jandoc et al., 2015). Since other sources  
of family planning information exist, the number of people 
who are interested in using the call center may eventually  

hit a ceiling. Hence, in the long term the logarithmic trend 
may be more realistic. We opted to model both the lin-
ear and logarithmic trends and used the relevant equations  
to project the expected number of calls in absence of the 
radio campaign. The formulas for the linear and logarith-
mic equations were used to calculate the projected number  
of calls for the months from December 2021 through May 2022.

Time series data can be affected by autocorrelation, for 
example when data points that are close together tend to be 
more similar than those further apart. Autocorrelation in the  
pre-intervention data could affect the estimation of the trends 
that are used to generate the post-intervention counterfac-
tual. Although we have no theoretical reason to suspect the  
presence of autocorrelation in the pre-intervention data, we 
heeded the recommendation to test for autocorrelation (Raadt, 
2018). We used R Project software (version 4.2.2) to conduct  
the Durbin-Watson autocorrelation test. The values of the 
Durbin-Watson test range from 0 to 4, a value of 2.0 indicat-
ing that no autocorrelation is detected. The results of the test  
confirmed that there is little or no autocorrelation in our  
pre-intervention data (DW=1.9421; p=0.3112).

For our study, we anticipated that there would not be any  
substantial lag between the start of the radio jingles and the 
desired increase in the number of incoming calls requesting  
family planning information (Bernal et al., 2017). A lag is 
unlikely to occur because the radio campaign provides poten-
tial callers with an immediate solution for their unmet need  
for family planning information and because they are most 
likely to contact the call center while the call center short 
code is fresh in their memory. Hence, we anticipate observing  
an increase in the number of calls received, as soon as the 
campaign started in December 2021. For each of the estima-
tion models (linear and logarithmic ITS), we estimated the  
effect of the radio campaign by calculating the difference 
between the actual and projected number of calls received for  
the period from December 2021 through May 2022.

As the exposure to the radio campaign was not randomized,  
it is important to acknowledge that other factors, such as dif-
ferent program activities, may have influenced the use of 
the call center. These variables could possibly lead us to  
misinterpret how well the radio campaign was working. Prior 
to the intervention, H&B carried out two brief campaigns 
which could have increased use of the call center. Between  
April 1 to May 30, 2021, H&B launched a campaign to 
encourage use of Sayana Press injectable contraceptives, 
reaching out to existing users to remind them of their next  
injection date, and sending an SMS blast to previous users 
who had not received an injection for over three months. In 
August 2021, H&B conducted several promotional activities  
in celebration of the third anniversary of the call center, includ-
ing intensified activities in affiliated family planning clin-
ics, digital and social media platforms, and a small e-voucher  
campaign. From February 14 through March 31, 2022, DKT 
also conducted an HIV self-testing campaign during which 
self-test kits were distributed to post-secondary students in  
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29 states. Although this campaign did not focus on family  
planning, students were advised to contact the Honey&Banana 
Connect call center with any questions or concerns, which 
may have increased the volume of calls during the radio jingle  
campaign.

Through the H&B website, DKT’s contraceptive products, 
H&B’s social media pages, and the radio campaign, the call 
center toll-free number is being widely promoted. However,  
the H&B website was offline from January to November 2021 
due to a major attack and was subsequently redesigned. While 
the restored website was launched at the same time as the  
radio campaign, it mainly focuses on providing information 
about contraceptive products. The homepage displays the call 
center logo and phone number but primarily provides details  
about the different contraceptive products available, with links 
to request information about nearby certified family plan-
ning clinics and an online store. The toll-free number is also  
printed on the packaging of most DKT contraceptive brands, 
such as Fiesta condoms. Regular daily social media posts 
on Facebook and Instagram also list the toll-free number  
throughout the study period. As none of these channels were 
specifically focused on the period from December 2021 to 
March 2022, it is unlikely that they significantly influenced  
the results.

There are other potential factors that may have affected  
the results, such as family planning programs implemented 
by the Nigerian public sector and other non-governmental  
organizations. The Society for Family Health and PSI Nigeria 
are two examples of non-governmental social marketing 
organizations that work across the country and deliver access  
to subsidized family planning products and promote their 
use. The Nigerian Urban Reproductive Health Initiative, 
implemented by Johns Hopkins Center for Communication  
Programs, also aims to increase contraceptive use in spe-
cific states including Lagos, Kaduna and Oyo. These pro-
grams may have affected the increase in demand for family  
planning information and services, but we are not aware of 
any programs that were implemented during the diffusion of 
the radio campaign (December 2021–March 2022). These  
organizations’ communication activities aim to address the 
demand for family planning information, so they are unlikely  
to confound our analysis.

Data source
The data source for this responsive feedback study consists 
of public records on the number of incoming calls received 
by the Honey & Banana Connect call center, as published  
by DKT International Nigeria (Olutola et al., 2023). The 
database excludes calls that were not related to family plan-
ning (e.g., wrong number, crank calls, or calls not related to  
family planning). DKT generated the database based on cus-
tomer records about all incoming calls received by the 
call center, which are entered using Customer Relations  
Management (CRM) software. The number of family plan-
ning related calls was extracted from the CRM customer 
records and aggregated by calendar month for inclusion in  

the database. Our study analyses call center records of the 
12,490 incoming calls received by the call center during the 
period from January 1, 2021 through May 31, 2022. Our  
outcome indicator is the monthly number of incoming calls  
that were related to family planning.

The Tulane University Human Research Projection Office 
determined that this study is not human subjects research as 
define by the Common Federal Rule and does not require  
IRB review and approval (Ref #2023-590).

Study limitations
One of the main limitations of our study, which it shares  
with all ITS studies, is that it relies on an artificially con-
structed counterfactual that may not accurately represent what  
truly would have happened in absence of the intervention. 
Therefore, the accuracy of the estimated magnitude of the  
intervention impact depends heavily on the assumption that 
the pre-intervention trends would have continued. Neverthe-
less, use of a single group ITS design with routine monitoring  
data can be a valuable approach to receive responsive feed-
back about a new intervention is working, even if the exact  
magnitude of the intervention effect is uncertain.

Another limitation of the ITS design is it cannot easily be 
used when there are other competing campaigns. Due to  
the launch of a large-scale e-voucher campaign, we only have 
two data points after the radio campaign ended, which limited  
our ability to assess any longer-term effects of the campaign.

Results
Trend in requests for family planning information
A number of authors recommend visually inspecting pre- 
intervention trends for instability and potential outliers prior 
to ITS analysis (Biglan et al., 2000; Jandoc et al., 2015). High  
variability in the pre-intervention time series makes it harder 
to detect an intervention effect. Outliers may indicate that the 
ITS assumption that the pre-intervention trend would have  
continued in absence of the intervention is not valid. Some 
authors therefore re-analyze the data with the outliers removed  
(Hudson et al., 2019).

Figure 1 shows the observed trend in the number of calls 
requesting family planning information received by the call 
center, with the intervention period shaded in green. During  
the pre-campaign period (from January through November 
2021) the monthly number of calls hovered roughly between 
400 and 550, except for two notable outliers. The first outlier  
is the peak in April–May (827 and 721 calls, respectively), 
which coincides with the period when the program conducted 
a campaign to promote the use of Sayana Press injectable  
contraceptives (Honey&BananaConnect, 2022). The second 
outlier is the peak of 842 calls in August, which coincides with 
the third anniversary of the call center. As part of the anni-
versary celebrations, the program intensified social media 
promotions of the call center, and implemented a small  
e-voucher campaign for free contraceptives (DKT International 
Nigeria, 2021). The anniversary also was also noted 
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in the press, which may have further increased aware-
ness of the call center (Brand Spur Media and Marketing  
Services, 2021; News Wings, 2021). Apart from these two 
temporary peaks, the monthly number of requests for fam-
ily planning information showed fairly little variation during  
the pre-campaign period, and increased only minimally.

Following the start of the radio campaign in December, the 
number of calls requesting family planning information 
nearly doubled, from 554 in November to 1,064 in December.  
It stayed at roughly this level through February (995 calls), 
and further increased to 1,471 in March. This latter increase 
may have resulted from the HIV self-testing campaign that  
was conducted at post-secondary institutions. Recipients of 
the self-test kits were advised to contact the Honey&Banana 
Connect call center with questions or concerns, which may  
have increased the volume of calls. By April, when the radio 
campaign had ended, the number of requests for family plan-
ning information decreased, but remained substantially above  
the pre-campaign levels (852 calls in April; 961 in May).

Single group interrupted time series (ITS) results
Although the trend shown in Figure 1 clearly indicates that 
the radio campaign had an effect on use of the call center, 
it would be helpful to have an estimate of how big that  
effect was. To measure the impact of the radio campaign, 
we need to estimate how many requests for family planning 
information the call center would have received in absence  
of the campaign. Single group ITS assumes that without the 
campaign, the pre-intervention trend would have continued. 
We estimated both the linear trend (which assumes a steady  

increase) and the logarithmic trend (which assumes a rapid  
increase, followed by a leveling off).

Based on the pre-intervention observed data, the linear trend 
was estimated as y = 2.8273x + 544.13 and the logarith-
mic trend as y = 46.002 ln(x) + 487.9, where y is the number  
of family planning related calls and x the time period (in 
months). Due to the random fluctuation and the two outliers, 
neither trend explained the variability in the number of calls.1  
After the start of the radio campaign, the level of the trend 
was notable higher, while the gradient was slightly negative  
(linear trend: y = –11.657x + 1093.8; logarithmic trend:  
y = –12.14 ln(x) + 1066.3).

Figure 2 shows the actual trend in the number of calls  
received during the entire study period, as well as the pro-
jected trend in absence of the radio campaign for the period  
from December 2021 through May 2022. The green line 
assumes that the trend is linear; the light blue line assumes 
that the trend is logarithmic. Consistent with our earlier  
observation that the monthly number of calls during the 
pre-campaign period was nearly constant (with the excep-
tion of the two peaks), both projections suggest that there  

Figure 1. Number of requests for family planning information received. Note: Shaded area depicts the duration of the radio 
campaign.

1 Based on the earlier observation that the pre-intervention included two out-
liers, we also calculated the pre-intervention trends both with and without 
the outliers. Both analyses produced similar results (not shown), but the  
omission of the outliers notably lowered the level of the trends. Although 
exclusion of the outliers improved the fit of trends, we have opted to only 
use the data that include the outliers because the small intervention activi-
ties that produced them are a more accurate representation of what would  
happen in absence of the radio campaign.
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would only have been a minimal increase in the number 
of requests for family planning information. Based on the  
linear projection, it is estimated that in absence of the  
radio campaign the monthly number of calls would have  
gradually increased from 554 in November (actual) to 592 
in May. Based on the logarithmic projection, the increase  
would have been from 554 to 618.

Visual comparison of the projected and actual number of 
requests suggests that the radio campaign generated 400–800 
additional information requests per month, for the duration  
of the campaign (December through March). Moreover, the 
data for April and May suggest that once the campaign had  
ended, the number of information requests remained considerably 
above the pre-campaign levels.

Estimation of the campaign effect size
The difference between the actual number of calls received 
and the projected numbers is our estimate of the effect of 
the radio campaign on the number of callers requesting  
family planning information. Table 1 shows the actual number 
of calls received, the predicted number of calls using our 
two types of counterfactuals (ITS with linear and logarith-
mic projections), and the estimated number of calls gained  
for each model.

For the period from December 2021 through May 2022,  
the linear projection model estimates that there were 2,807 
additional calls requesting family planning information, while  
the logarithmic projection puts the gain at 2,654 calls. While 

the true effect size of the radio campaign remains unknown, 
our analyses suggest it is likely be in the range of 2,600–2,800  
additional requests for family planning information. To put 
that estimate in context, it implies that the radio campaign 
added the equivalent of the total number of requests for  
family planning information the call center would  
normally receive over a four to five month period. However, 
most of the gains occurred during the months while the  
radio campaign was active. As soon as the campaign ended, 
the gain in calls dropped to only 250–350 calls per month. 
In other words, the feedback data indicate that the radio  
campaign only led to a temporary increase in demand for  
family planning information.

Discussion
Conventionally, public health programs–including family plan-
ning programs–have often used a fairly rigid intervention  
strategy. Decisions about the approach and intervention activi-
ties to use are typically made during the proposal devel-
opment and/or design stage, and the agreed upon strategy  
is then implemented for the duration of the grant cycle, 
which may range from three to five years. End-of-project 
impact evaluations are then used to assess the extent to  
which the strategy was effective, and the lessons learned are 
incorporated into the design of follow-on programs. While 
end-of-project evaluations are necessary, the lengthy gap  
between such evaluations implies that the learning process  
is slow. Hence, there has been a push for programs to  
incorporate mechanisms that regularly provide feedback to pro-
gram implementers about implementation problems, successes, 

Figure 2. Actual and projected number of requests for family planning information. Note: Shaded area depicts the duration of  
the radio campaign.

Page 7 of 12

Gates Open Research 2023, 7:75 Last updated: 16 AUG 2023



and failures, so that appropriate programmatic adjustments 
can be made (Harvard Kennedy School, 2014; Viswanath  
et al., 2019). These feedback mechanisms also allow implement-
ers to engage in short cycles of testing new activities, reflect-
ing on lessons learned, and making programmatic adjustments, 
including discontinuing activities that do not live up to prom-
ise. As such, responsive feedback mechanisms go beyond tra-
ditional program monitoring, and can be considered to be a 
form of simple, continuous impact evaluations for program  
improvement.

The responsive feedback approach is based on the premises  
1) that making regular course corrections in response to  
changing field circumstances will make programs more effec-
tive, and 2) that course corrections should be informed by regu-
lar feedback about what is and is not working as intended. 
Since most programs engage in routine data collection,  
it would be beneficial to explore whether more thorough 
analyses of those data can serve as a responsive feedback  
mechanism to inform program adjustments.

This study used analyzed routine data on the number of 
calls received by the Honey&Banana Connect call center in 
Nigeria to get regular feedback about the effectiveness of  
a radio jingle campaign for increasing the demand for  
family planning information. Effectiveness of the campaign was  
measured using a simple interrupted time series design, 
without a control group. The first phase of the ITS analy-
sis consists of a simple review of the graphed results (Jandoc  
et al., 2015; Penfold & Zhang, 2013; Wagner et al., 2002), 
which Honey&Banana was already doing as part of their  
program monitoring activities. Because the graphed results 
are easy to interpret, this already made it clear that the 
radio program triggered an increase in the number of calls  
received. The second phase of the ITS analysis consists of 
the creation of an artificial control group by projecting the 

pre-campaign trends in the number of calls received, which  
then enables quantification of the estimated number of calls 
that were added each month due to the radio campaign.  
These results indicated that the radio campaign was generat-
ing only about 500 additional requests for family planning 
information per month, which was well below the number  
that H&B had hoped for, given the size and expense of the 
radio campaign. Because this feedback showed that the  
campaign was not living up to expectations, H&B made an  
informed decision to end the radio campaign prematurely. 
Because routine data collection continued after the campaign 
was ended, the ITS analysis also showed that the effect of 
the radio campaign was largely temporary. By using respon-
sive feedback, H&B was able to shift resources to a different 
intervention activity that appeared more promising. Because  
small-scale campaigns offering e-vouchers for free contra-
ceptive supplies had received a good response, H&B shifted 
resources freed up from the radio campaign toward the devel-
opment of scaled-up e-voucher campaign. Once again, routine  
data are being used to obtain regular feedback on the effective-
ness of this new intervention activity, reflect on the findings,  
and to make decisions about potential program adjustments.

Our study demonstrates that simple ITS analyses of routine 
data can be an invaluable tool for obtaining responsive  
feedback to inform programmatic adjustments. Basic ITS  
analyses–as illustrated here–can be conducted using only 
Excel spreadsheet software, and do not require extensive  
in-house research capacity. The ITS design is particularly  
suitable for decision-making about social and mass media 
campaigns, as these typically have a clear starting date.  
Because many organizations already collect routine program 
data, using ITS analyses of routine data as a responsive  
feedback tool can be done without incurring additional data 
collection costs. Hence, we recommend that public health  
organizations explore whether they can use ITS analyses of  

Table 1. Estimated number of family planning calls gained by the radio campaign (December 2021–May 
2022).

Observed 
number of calls

Predicted 
number of calls

Estimated effect 
(gain)

Total Linear projection 
(ITS)

Logarithmic projection 
(ITS)

Linear projection 
(ITS)

Logarithmic 
projection (ITS)

12/21 1064 578 602 486 462

01/22 975 581 606 394 369

02/22 995 584 609 411 386

03/22 1471 587 612 884 859

04/22 852 589 615 263 237

05/22 961 592 618 369 343

Total 6318 3511 3664 2807 2654
Note: ITS Interrupted time series.
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routine data as a responsive feedback mechanism for continuous 
program improvement.

Consent
This study does not contain human subject data. The 
Tulane University Human Research Projection Office deter-
mined this study does not require IRB review and approval  
(Ref #2023-590)

Data availability
Harvard Dataverse: Monthly number of phone calls 
received by the Honey&Banana Connect family planning 

call center in Nigeria (January 2021 – December 2022).  
https://doi.org/10.7910/DVN/OMVLLB (Olutola et al., 2023).

Data are available under the terms of the Creative Com-
mons Zero “No rights reserved” data waiver (CC0 1.0 Public  
domain dedication).

Acknowledgments
This research was conducted as part of the Honey&Banana 
Connect project, which is implemented by DKT Nigeria. 
The authors are grateful to Mrs. Vivian Obozekhai, program  
manager of the Honey&Banana program at DKT Nigeria,  
for her feedback and comments.

References

	 Aisiri A: Advocating for the use of Responsive Feedback Mechanisms (RFM) 
in the RASuDIN Project in Nigeria. 2019; Retrieved March 9, 2023.  
Reference Source

	 Ajijola L, Igharo V, Anieto N, et al.: Improving State Government’s 
Responsiveness to Family Planning Interventions in Nigeria Using an 
Innovative Reflection and Action Tool. Global Health: Science and Practice. 
2023; 11(Supplement 2): S1–S13.  
Publisher Full Text 

	 Bernal JL, Cummins S, Gasparrini A: Interrupted time series regression for 
the evaluation of public health interventions: a tutorial. Int J Epidemiol. 
2017; 46(1): 348–355.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Bernal JL, Cummins S, Gasparrini A: Difference in difference, controlled 
interrupted time series and synthetic controls. Int J Epidemiol. 2019; 48(6): 
2062–2063.  
PubMed Abstract | Publisher Full Text 

	 Biglan A, Ary D, Wagenaar AC: The value of interrupted time-series 
experiments for community intervention research. Prev Sci. 2000; 1(1): 
31–49.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Booth RG, Allen BN, Bray Jenkyn KM, et al.: Youth Mental Health Services 
Utilization Rates After a Large-Scale Social Media Campaign: Population-
Based Interrupted Time-Series Analysis. JMIR Ment Health. 2018; 5(2): e27. 
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Brand Spur Media and Marketing Services: Celebrating 3 years of growth at 
Honey & Banana Connect Center. 2021; Retrieved 12/28/2022.  
Reference Source

	 Cheng J, Benassi P, De Oliveira C, et al.: Impact of a mass media mental 
health campaign on psychiatric emergency department visits. Can J Public 
Health. 2016; 107(3): e303–e311.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 DKT International Nigeria: Celebrating 3 years of growth at Honey & Banana 
Connect Call Center. 2021; Retrieved 12/28/2022.  
Reference Source

	 Ejeh J, Aisiri A, Olarewaju O, et al.: Using responsive feedback mechanism 
to iterate the design of a family planning radio program for the Nigerian 
audience. 2021; Retrieved March 9, 2023.  
Reference Source

	 Fuseini K, Jarvis L, Hindin MJ, et al.: Impact of COVID-19 on the Use of 
Emergency Contraceptives in Ghana: An Interrupted Time Series Analysis. 
Front Reprod Health. 2022; 4: 811429.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Harvard Kennedy School: The DDD (Doing Development Differently) 
Manifesto. 2014; Retrieved May 10, 2023.  
Reference Source

	 Hategeka C, Ruton H, Karamouzian M, et al.: Use of interrupted time 
series methods in the evaluation of health system quality improvement 
interventions: a methodological systematic review. BMJ Glob Health. 2020; 
5(10): e003567.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Honey&BananaConnect: Demand generation activities in 2021. Lagos, 
Honey&BananaConnect, DKT International Nigeria. 2022. 

	 Hudson J, Fielding S, Ramsay CR: Methodology and reporting characteristics 

of studies using interrupted time series design in healthcare. BMC Med Res 
Methodol. 2019; 19(1): 137.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Humphreys DK, Gasparrini A, Wiebe DJ: Evaluating the Impact of Florida’s 
“Stand Your Ground” Self-defense Law on Homicide and Suicide by Firearm: 
An Interrupted Time Series Study. JAMA Intern Med. 2017; 177(1): 44–50. 
PubMed Abstract | Publisher Full Text 

	 Jandoc R, Burden AM, Mamdani M, et al.: Interrupted time series analysis 
in drug utilization research is increasing: systematic review and 
recommendations. J Clin Epidemiol. 2015; 68(8): 950–956.  
PubMed Abstract | Publisher Full Text 

	 Ma R, Cecil E, Bottle A, et al.: Impact of a pay-for-performance scheme 
for long-acting reversible contraceptive (LARC) advice on contraceptive 
uptake and abortion in British primary care: An interrupted time series 
study. PLoS Med. 2020; 17(9): e1003333.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 National Population Commission (NPC), ICF International: Nigeria 
Demographic and Health Survey 2018. Abuja, Nigeria and Rockville, MD, USA, 
National Population Commission and ICF, 2019.  
Reference Source 

	 News Wings: Honey&Banana Connect Call Center celebrates 3rd 
anniversary. 2021; Retrieved 12/28/2022.  
Reference Source 

	 Olutola O, Inyang V, Nwaogbo P: Monthly number of phone calls received 
by the Honey&Banana Connect family planning call center in Nigeria 
(January 2021 - December 2022). Harvard Dataverse. [Dataset]. 2023.  
http://www.doi.org/10.7910/DVN/OMVLLB

	 Onwuasor N, Ayu R, Wiwa O, et al.: How CHAI improved Post-Pregnancy 
Family Planning service-delivery in Nigeria using responsive feedback. 
2022; Retrieved March 9, 2023.  
Reference Source

	 Owuor H, Amolo AS: Interrupted time series analysis of free maternity 
services policy in Nyamira County, Western Kenya. PLoS One. 2019; 14(5): 
e0216158.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Pant I, Patro L, Sedlander E, et al.: Monitor to innovate with feedback loops: 
process evaluation protocol for an anemia prevention intervention 
[version 2; peer review: 2 approved]. Gates Open Res. 2023; 6: 13.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Penfold RB, Zhang F: Use of interrupted time series analysis in evaluating 
health care quality improvements. Acad Pediatr. 2013; 13(6 Suppl):  
S38–S44.  
PubMed Abstract | Publisher Full Text 

	 Raadt JS: The pressing need to test for autocorrelation: Comparison of 
repeated measures ANOVA and interrupted time series autoregressive 
models. Journal of Methods and Measurement in Social Sciences. 2018; 9(2): 
22–31.  
Publisher Full Text 

	 Ramsay CR, Matowe L, Grilli R, et al.: Interrupted time series designs in 
health technology assessment: lessons from two systematic reviews 
of behavior change strategies. Int J Technol Assess Health Care. 2003; 19(4): 
613–623.  
PubMed Abstract | Publisher Full Text 

Page 9 of 12

Gates Open Research 2023, 7:75 Last updated: 16 AUG 2023

https://doi.org/10.7910/DVN/OMVLLB
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
https://the-curve.org/case-studies/rasudin-project/
http://dx.doi.org/10.9745/GHSP-D-22-00189
http://www.ncbi.nlm.nih.gov/pubmed/27283160
http://dx.doi.org/10.1093/ije/dyw098
http://www.ncbi.nlm.nih.gov/pmc/articles/5407170
http://www.ncbi.nlm.nih.gov/pubmed/30904926
http://dx.doi.org/10.1093/ije/dyz050
http://www.ncbi.nlm.nih.gov/pubmed/11507793
http://dx.doi.org/10.1023/a:1010024016308
http://www.ncbi.nlm.nih.gov/pmc/articles/4553062
http://www.ncbi.nlm.nih.gov/pubmed/29625954
http://dx.doi.org/10.2196/mental.8808
http://www.ncbi.nlm.nih.gov/pmc/articles/5938692
https://brandspurng.com/2021/09/01/celebrating-3-years-of-growth-at-honey-banana-connect-center/
http://www.ncbi.nlm.nih.gov/pubmed/27763847
http://dx.doi.org/10.17269/cjph.107.5265
http://www.ncbi.nlm.nih.gov/pmc/articles/6972482
https://protect-us.mimecast.com/s/ic3KCpYRz0uQXLPYQcDaavd?domain=youtube.com
https://the-curve.org/case-studies/using-responsive-feedback-mechanism-to-iterate-the-design-of-a-family-planning-radio-program-for-the-nigerian-audience/
http://www.ncbi.nlm.nih.gov/pubmed/36303651
http://dx.doi.org/10.3389/frph.2022.811429
http://www.ncbi.nlm.nih.gov/pmc/articles/9580762
https://bsc.cid.harvard.edu/the-ddd-manifesto/
http://www.ncbi.nlm.nih.gov/pubmed/33055094
http://dx.doi.org/10.1136/bmjgh-2020-003567
http://www.ncbi.nlm.nih.gov/pmc/articles/7559052
http://www.ncbi.nlm.nih.gov/pubmed/31272382
http://dx.doi.org/10.1186/s12874-019-0777-x
http://www.ncbi.nlm.nih.gov/pmc/articles/6609377
http://www.ncbi.nlm.nih.gov/pubmed/27842169
http://dx.doi.org/10.1001/jamainternmed.2016.6811
http://www.ncbi.nlm.nih.gov/pubmed/25890805
http://dx.doi.org/10.1016/j.jclinepi.2014.12.018
http://www.ncbi.nlm.nih.gov/pubmed/32925909
http://dx.doi.org/10.1371/journal.pmed.1003333
http://www.ncbi.nlm.nih.gov/pmc/articles/7489538
https://dhsprogram.com/pubs/pdf/FR359/FR359.pdf
https://newswings.com.ng/honeybanana-connect-call-center-celebrates-3rd-anniversary/
http://www.doi.org/10.7910/DVN/OMVLLB
https://the-curve.org/case-studies/how-chai-improved-post-pregnancy-family-planning-service-delivery-in-nigeria-using-responsive-feedback/
http://www.ncbi.nlm.nih.gov/pubmed/31067241
http://dx.doi.org/10.1371/journal.pone.0216158
http://www.ncbi.nlm.nih.gov/pmc/articles/6506147
http://www.ncbi.nlm.nih.gov/pubmed/36226259
http://dx.doi.org/10.12688/gatesopenres.13417.2
http://www.ncbi.nlm.nih.gov/pmc/articles/9525569
http://www.ncbi.nlm.nih.gov/pubmed/24268083
http://dx.doi.org/10.1016/j.acap.2013.08.002
http://dx.doi.org/10.2458/v9i2.23487
http://www.ncbi.nlm.nih.gov/pubmed/15095767
http://dx.doi.org/10.1017/S0266462303000576


	 Turner SL, Karahalios A, Forbes AB, et al.: Design characteristics and 
statistical methods used in interrupted time series studies evaluating 
public health interventions: a review. J Clin Epidemiol. 2020; 122: 1–11. 
PubMed Abstract | Publisher Full Text 

	 Viswanath K, Synowiec C, Agha S: Responsive feedback: Towards a new 
paradigm to enhance intervention effectiveness [version 2; peer review: 4 

approved]. Gates Open Res. 2019; 3: 781.  
PubMed Abstract | Publisher Full Text | Free Full Text 

	 Wagner AK, Soumerai SB, Zhang F, et al.: Segmented regression analysis of 
interrupted time series studies in medication use research. J Clin Pharm 
Ther. 2002; 27(4): 299–309.  
PubMed Abstract | Publisher Full Text 

Page 10 of 12

Gates Open Research 2023, 7:75 Last updated: 16 AUG 2023

http://www.ncbi.nlm.nih.gov/pubmed/32109503
http://dx.doi.org/10.1016/j.jclinepi.2020.02.006
http://www.ncbi.nlm.nih.gov/pubmed/31131370
http://dx.doi.org/10.12688/gatesopenres.12937.2
http://www.ncbi.nlm.nih.gov/pmc/articles/6480401
http://www.ncbi.nlm.nih.gov/pubmed/12174032
http://dx.doi.org/10.1046/j.1365-2710.2002.00430.x


Open Peer Review
Current Peer Review Status:  

Version 1

Reviewer Report 16 August 2023

https://doi.org/10.21956/gatesopenres.15907.r34025

© 2023 Igras S. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Susan Igras  
Institute for Reproductive Health, Center for Child and Human Development, Georgetown 
University, Washington, USA 

This research article focuses on applying a research/outcome evaluation method, interrupted time 
series (ITS) analysis of routine data, to guide mid-program decision-making on a new FP-
promotion strategy that encourages potential family planning users to seek additional 
information on contraceptive methods and where to access them in Nigeria. The data (outcome 
indicator) used existed in call records from a call-in center program. The question was whether the 
new FP-promotion call-in strategy yielded enough new callers to merit its continuation. The well-
written article articulates and promotes an innovative application of ITS as a tool for responsive 
feedback. So interesting! It develops conceptually the ‘why’ and provides practical guidance on 
‘how’ for others interested in using ITS as a responsive feedback analytic tool. Although the article 
is not positioned as such, the utility of ITS is also helpful for those following adaptive management 
approaches, e.g., as promoted within the evaluation consolidation site 'Better Evaluation', USAID's 
Learning Lab and ODI's global learning for adaptive management initiative, which also recognize 
systems complexities and the need to assess and adjust strategies throughout a program. NGO 
implementers as well as scholars and donors of health and social development programs are 
increasingly testing and using such approaches. 
 
My one methodological comment is that it would have been interesting to continue to collect data 
for six months after the closing of the promotion campaign (versus one month in this study) to get 
a better understanding and confirmation of the trend data, given the campaign yielded more 
callers and at a higher monthly rate than in the 12 months before the campaign, meaning that the 
campaign could have had a more additive effect than recorded/projected. In the discussion, I also 
would have liked a bit more reflection by authors on future applications using ITS as a responsive 
feedback tool. Do other linked data exist to answer other questions about the costs-benefits of 
similar campaigns, e.g., in the Nigeria example what other data are routinely collected for each 
call, such as a caller's gender or age, that could be included in a future analyses? Some FP 
promotion programs have found, for example, that men are more receptive to radio messaging 
than women (Kim et al. 2021); what are the program tradeoffs using a gender lens when deciding 
to continue or not an approach? 
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Overall, this article is a solid contribution to thinking about new ways to re-purpose routinely 
collected quantitative data that have more uses than initially intended and helps programs 
continually improve their efforts and effectiveness. 
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