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Employee and Employer Benefits From a Migraine 
Management Program: Disease Outcomes and Cost Analysis

Leonhard Schaetz, MS; Timo Rimner, MD; Purnima Pathak, MS; Juanzhi Fang, MD;  
Deepak Chandrasekhar, MS; Jelena Mueller, BSc; Peter S. Sandor, MD; Andreas R. Gantenbein, MD

Objective.—To assess the impact of a migraine management program offered as a complimentary service by a company 
within its corporate well-being program.

Background.—Migraine imposes a substantial burden on patients, families, employers, and societies. As migraine primarily 
affects working-age adults, this has important implications for both employees and employers. Workplace educational and well-
being programs positively contribute to employees’ productivity, reduce costs related to absenteeism, and improve the quality of 
life of the employees living with migraine.

Methods.—This was a non-interventional cohort study, which followed employees and their family members over time. 
Participants received 1 telemedicine consultation to determine migraine diagnosis or a high probability of having migraine and 
6 sessions of individualized telecoaching from a specialized nurse via a specially developed smartphone application to optimize 
their migraine management leveraging all appropriate medical and lifestyle options. Participants were evaluated during the 
program and at 3  months after completion through a series of validated questionnaires including Migraine Disability Assessment 
(MIDAS), Patient Activation Measure (PAM), and satisfaction with the services offered. A cost analysis was also performed 
to determine the economic benefit of the program considering the number of completers, dropouts, their associated program 
costs, MIDAS data, average salary of a Swiss employee in the pharma sector, and working days per year.

Results.—Of the 141 participants enrolled in the program, 79 completed 6-month and 42 completed 9-month assessments. 
The total MIDAS scores (mean, standard deviation [SD]) significantly improved from baseline by 54% at Month 6 (15.0 [13.6] 
vs 6.9 [8.2]; mean [SD] reduction: 8.1 [12.9], 95% confidence interval [CI]: 5.6-10.6; P  <  .0001) and by 64% at Month 9 (15.4 
[14.7] vs 5.6 [6.0]; mean [SD] reduction: 9.8 [14.0], 95% CI: 6.6-13.0; P  <  .0001). The PAM scores also significantly improved 
from baseline by 8% at Month 6 (63.8 [10.9] vs 69.6 [12.8]; mean [SD] increase: 5.8 [12.8], 95% CI: 3.2-8.4; P  =  .003) and 
11% at Month 9 (63.5 [10.7] vs 71.3 [12.2]; mean [SD] increase: 7.8 [11.0], 95% CI: 4.3-11.2; P  =  .003). At Month 6, com-
mon coaching lessons and respective action plans focused on progressive muscle relaxation, sleep, hydration, nutrition, general 
disease education, and stress management. The exit survey showed that the majority of the participants who completed the 
program had a meaningful and sustained improvement in their overall health and reported a high level of satisfaction with the 
program. The cost analysis revealed that on average participants gained 10.8 (95% CI: 9.3-12.3) working days/year that were 
previously lost due to migraine, resulting in a positive return on investment (ROI) of 490% (95% CI: 410%-570%), indicating 
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a higher magnitude of savings that could be achieved by the implementation of such program. In addition to ROI and work 
productivity gained, participants also gained on average 13.6 (95% CI: 9.9-17.3) migraine-free days/year for their private and 
social life.

Conclusion.—The employer-sponsored disease management program provided a better understanding of migraine, promoted 
methods and approaches to improve management by combining medical and lifestyle options leading to significant improvements 
in migraine symptoms that sustained beyond the intervention, supporting prolonged effectiveness of such programs. The program 
also provided a high ROI to the employer, supporting that the systematic inclusion of such programs into corporate well-being 
initiatives can be of significant benefit not only to the impacted individuals but to the employers as well.

Key words: migraine, disease management program, Migraine Disability Assessment, Patient Activation Measure, participants’ 
satisfaction, return on investment
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INTRODUCTION
Migraine affected more than 136 million adults 

across Europe in 2016.1 Patients with  ≥  4 monthly  
migraine days account for 10%-20% of all migraine 
patients and have a higher associated disability.2,3 The 
disease disproportionately affects women, with a 2- to 
3-fold higher prevalence in women than in men espe-
cially after puberty.4 Despite its high prevalence, mi-
graine remains underdiagnosed and undertreated, with 
only around 15% of migraine patients in Europe con-
sulting a specialist.3

Migraine is a leading cause of disability in people 
during their prime working years (30-50  years)5 and 
imposes an enormous personal and financial burden 
on the sufferers, their families, and society. Estimated 
annual costs of migraine in Europe ranged from €18 to 
€111 billion, about 77%-93% of which was attributed to 
productivity loss (one-third caused by absenteeism).6,7 
According to a recent study in European patients with 
≥4 migraine days/month, employed migraine sufferers 
lost an estimated 30.2 workdays/year due to migraine.8 
Estimates from Swiss-based studies showed that indi-
viduals on an average lost 10.2-31.9 workdays/year due 
to migraine, highlighting a considerable impact of the 
disease on both the patients and their employers.9,10

Many employers understand that a healthy 
workplace fosters the health and well-being of their  
employees while enhancing organizational perfor-
mance.11 Many employers have initiated workplace 

wellness programs and one of the programs reported 
considerable cost savings ranging from £500,000 to 
£700,000 through improved workplace productivity, 
emphasizing the benefits of employee engagement 
programs.11 Data from population-based studies indi-
cate that 52% of episodic migraine and 37%-60% of 
chronic migraine patients are employed.12,13 Employers 
are, therefore, well positioned to devise strategies and 
help employees better manage their migraine. Worksite 
migraine intervention/education programs are effective 
in significantly reducing disability, resource utilization, 
work-loss, cost of productivity loss, and non-work-
place impairment associated with migraine.14-20

Novartis acknowledged the problems surround-
ing migraine at the workplace and created a unique 
disease management program called Migraine Care 
using integrated digital solutions, such as telemedicine 
and software applications designed in collaboration 
with patient groups and leading experts in Headache 
Neurology. The Migraine Care program is an ongoing 
complimentary migraine management program that is 
part of Novartis’ corporate well-being programs called 
“Energized for Life.” The program was launched by 
Novartis in June 2018 for all of its Swiss-based em-
ployees and then extended to their immediate family 
members in February 2019.

The objective of the program was to foster patient 
empowerment through multidisciplinary approaches 
in migraine management by combining medical and 
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lifestyle options. Specifically, the program intended 
to reduce the impact of migraine by creating a  
migraine-friendly work organization, by educating 
all employees and their family members on migraine, 
and providing them tools to better understand and 
manage migraine and improve their quality of life. 
Additionally, a return on investment (ROI) analysis 
was performed to evaluate the economic benefit of the 
program from an employer’s perspective. We hypothe-
sized that an employer-provided multidisciplinary tele-
medicine disease management program may provide 
potential health benefits to employees at the workplace 
as well as high ROI to the employers.

METHODS
This was a pre-planned secondary analysis of pre-

viously collected data during the program and is the 
first study to report the full findings of this program. 
However, key findings from the study were also pre-
sented at various conferences.21-24

Migraine Care Program.—The program consist-
ed of 3 integrated phases: (1) an educational awareness 
campaign for all employees, (2) an individualized dis-
ease management program for those living with mi-
graine, and (3) data analysis phase (referred to as study 
hereafter) which assessed the program’s impact among 
participants’ who consented and enrolled into the study.

The educational awareness campaign was desig-
nated to educate all employees (independent of their 
migraine status) about migraine – to understand the 
disease, reduce stigma around migraine, and create a 
migraine-friendly work environment within the orga-
nization. Educational resources used for the campaign 
included emails, automated teller machine screens and 
info-points, a migraine awareness booth, a lecture by 
a headache neurologist, flyers, newsletters, postcards, 
brochures, and roll-up banners.

Following the educational awareness campaign, 
employees could voluntarily and anonymously regis-
ter through a Novartis website, after which the inde-
pendent telemedicine provider (Medgate Tele Clinic) 
made contact and conducted a call. Subsequently, full 
participant registration and consent for the program 
was provided through the Migraine Care Buddy, a 
special module on the Migraine Buddy smartphone 
application (e-diary application by Healint Pte. Ltd.) 

via phone. After enrollment, participants received a 
screening call from the telemedical nurse and consul-
tation with a medical doctor to determine if  they had 
a previous migraine diagnosis or a high probability of 
having migraine based on the ID-Migraine question-
naire. If  the participants were assessed as potentially 
having migraine, they were referred to a neurologist for 
assessment and subsequent treatment, as appropriate. 
If  the individual had a prior confirmed diagnosis, the 
doctor optimized the therapy, as appropriate. Eligible 
participants then received 6 monthly sessions of indi-
vidualized telecoaching on migraine management and 
action plans from the telemedical nurse via a specially 
developed module (Fig. 1). The module was also used 
to track progress in the program and to interact with 
their nurses.

The individualized coaching lessons offered during 
the calls included better understanding and managing 
migraine symptoms, identify individual trigger factors 
for migraine, management of migraine at work and 
home, preparation for a healthcare providers (HCP) 
or neurologist visit, general guidance through a per-
sonal migraine diary on the frequency and duration of  
attacks, and assessing if  acute or preventive medication 
is effective, etc.

The purpose of the action plan was to empower 
participants to leverage medical and lifestyle options 
to manage their migraines better. Action plans shared 
during the call focused on migraine overall (under-
standing and coping with migraine attacks and tak-
ing prophylactic medication to better manage their 
condition) and lifestyle changes (stress management 
by progressive muscle relaxation [PMR] technique, 
acupuncture, and adoption of healthy eating, drink-
ing, and sleeping habits as well as physical activities). 
In addition, information on managing migraine at the 
workplace (adopting a work routine and identifying 
support options), HCP-related information (confirma-
tion of diagnosis, referral to a neurologist, preparation 
for an HCP visit, and guidance on specific questions 
for consultation), and sharing their experiences, was 
provided. The telemedical nurse provided customized 
action plans to the participants based on their individ-
ual needs. Participants were asked to focus on 1 or 2 
actions at a time and were encouraged to provide feed-
back on each action. If  needed, these action plans were 
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updated/modified over time in consultation with the 
nurse.

The data analysis phase of the program assessed 
the impact of the program on the burden of migraine 
and participants’ engagement before and after par-
ticipation in the program, as well as satisfaction with 
the support provided. Participation in this phase was 
voluntary and only participants who consented to the 
use of their data collected during the program were 
included.

The study was conducted as per the ethical prin-
ciples of the Declaration of Helsinki and was ap-
proved by the Ethics Committee of Northwest and 
Central Switzerland (Ethikkomission Nordwest-und 
Zentralschweiz). Further, the conduct and findings 
of the study are reported in accordance with the 
Strengthening the Reporting of Observational Studies 
in Epidemiology guidelines.25 The study protocol is 
available in Online Appendix-I.

Participants.—Employees (aged  ≥  18  years) of 
Novartis Pharma AG, Switzerland and their family 
members who provided consent through the e-diary 

application and via phone, were eligible to partici-
pate. Additionally, participants were required to have 
a confirmed diagnosis of  migraine or high probabil-
ity of  having migraine (as determined by a score of 
≥2 on the ID-Migraine questionnaire).26 Furthermore, 
participants were required to have a baseline and ≥1 
post-baseline assessment available to be included 
in the analysis.

Participants with no confirmed diagnosis of mi-
graine during the program and those meeting ≥1 
SNOOP criterion, ie, at least 1 systemic sign or symp-
tom, neurologic sign or symptom, onset (sudden, eg, 
thunderclap headaches), older when headaches first 
appeared, and progression of existing headache disor-
der, indicating the possibility of a secondary headache 
disorder were excluded.27,28 Furthermore, participants 
who did not have any baseline assessments or who 
withdrew their consent were excluded from the analy-
sis. For patients who were lost to follow-up due to “no 
further interest,” “left the company” or “other health 
reasons,” data until loss to follow-up were included in 
the analysis.

Fig. 1.—Migraine Care program – design and data collection schedule. Migraine Disability Assessment (MIDAS); Patient Activation 
Measure (PAM). aPatient journey characteristics assessed were treated by healthcare providers and type of treatments in the past 
3 months. bMigraine characteristics assessed were duration of migraine, monthly migraine attacks, monthly migraine days, monthly 
headache attacks, monthly headache days, and migraine pain severity. cExit survey questions included the number of coaching calls 
received, type of migraine actions implemented, helpfulness of the program components (coaching calls, action plans, educational 
content, and the app), net promoter score, whether the program finished early, met expectations, PGIC, progress toward migraine 
goals, and if  the program helped participants to better manage the migraine. dThe early exit survey was performed only if  the 
participant intended to stop the coaching before completing 6 months. The assessments at the early exit call were identical to the 
assessments at the end of the coaching call. *The day of the call was approximate; data were taken at the designated call number 
and mapped to the associated day. **Participants self-entered the data into the e-diary outside the Migraine Care module. Other 
assessments were administered and entered into the module by the telemedical nurse.
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Participant Characteristics.—Demographic infor-
mation (age, gender, and participant’s status [whether 
Novartis employee or their family member]) were col-
lected at baseline. Other parameters evaluated at base-
line included time since diagnosis, under-treatment by 
an HCP (general physician or specialist), and type of 
treatments received over the last 3 months.

Outcome Measures.—The primary outcome mea-
sure was the change in the Migraine Disability Assess-
ment (MIDAS) total score from baseline to Month 
6.29 MIDAS is a 7-item, self-administered question-
naire that quantifies headache-related disability over 
a 3-month recall period.29 The MIDAS score was de-
rived as the sum of responses to 5 questions on missed 
headache-related days from work/school, household 
work and non-work activities, and days at paid/house-
hold work where productivity was reduced by at least 
half. Higher scores represent more severe disability 
(range 0-270) and these scores are categorized into 4 
severity grades ranging from Grade I (0-5, little or no 
disability) to Grade IV (21+, severe disability).29 The 
remaining 2 questions were not used in calculating the 
score but served as a resource for the clinicians to  
inquire about the number of days with headache and 
average pain level associated with the headaches.

Secondary outcomes assessed were changes in the 
total MIDAS from baseline to Month 3 and Patient 
Activation Measure (PAM) scores from baseline to 
Month 3 and Month 6. Activation refers to the pa-
tient’s comprehension of their role in managing their 
own health.30 The 10-item PAM questionnaire was 
used to assess the participants’ ability (knowledge, 
skills, beliefs, and confidence) to manage their health.26 
The PAM tool is licensed by Insignia Health LLC and 
hence scoring was performed by them. Participants 
were asked to respond to each statement on a 4-point 
scale with responses ranging from “disagree strongly” 
to “agree strongly.” Based on their responses, the PAM 
score (0-100 scale) was calculated and participants’ 
were stratified into 4 activation levels, with level 1 in-
dicating poor patient activation and level 4, indicating 
adequate patient activation.30

Other secondary outcomes included self-reported 
progress in migraine management and engagement with 
the program at Month 6 using a 5-point Likert scale 
(1 = very much so; 5 = none), type of migraine actions 

implemented through the program, and Patient Global 
Impression of Change (PGIC) score.31 The PGIC scale 
measures the change in the patient’s overall status 
through a 7-point rating scale (from “very much im-
proved” to “very much worse”).31 Engagement with the 
program, ie, helpfulness of the program components 
(coaching calls, action plans, educational material, and 
e-diary application), was assessed using a 5-point scale 
(1  =  extremely helpful; 5  =  not at all helpful), while 
the satisfaction score/net promoter score (NPS) was 
assessed using a 10-point Likert scale (0 = not likely 
to recommend; 10  =  extremely likely to recommend; 
respondents were grouped into promoters: those 
who scored 9-10, passives: those who scored 7-8, and  
detractors: those who scored 0-6, respectively). The 
NPS was calculated as the difference between the per-
centage of promoters and detractors giving a final score 
between −100 (if  all participants were detractors) and 
100 (if  all participants were promoters). Furthermore, 
patient-reported migraine characteristics were assessed 
at baseline, Month 3 and Month 6 and were reported 
through the same e-diary application but outside the 
Migraine Care module.

Under exploratory objectives, the impact of the 
program was assessed 3  months after completion 
(Month 9) through the following measures: changes 
in the total MIDAS and PAM scores from baseline, 
PGIC scores, type of migraine actions implemented, 
and 5-point Likert response on the questions “Did 
you make progress toward the goals you had around 
managing your migraine?” and “Do you feel the pro-
gram has helped you better manage your migraine?” 
(1 = very so much; 5 = none).

Subgroup Analyses.—Pre-planned subgroup anal-
yses assessing the changes in the MIDAS and PAM 
scores from baseline to Month 3, Month 6, and Month 
9 among participants with and without a confirmed 
migraine diagnosis at baseline and those with MIDAS 
Grade I vs MIDAS Grades II-IV at baseline were per-
formed. It is important to note that although partic-
ipants with a high probability of having migraine at 
baseline were included, only those with a confirmed 
migraine diagnosis during the course of the program 
were analyzed in the study.

Return on Investment Analysis.—The ROI analysis 
quantifies the incremental gain or loss of the investment  
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and is calculated by dividing the net benefit of the 
investment by the total cost of the investment. It is 
usually expressed as a percentage, with an ROI above 
100%, indicating returns exceed costs and an ROI  
below 100% suggesting that costs outweigh returns.32

The ROI for the Migraine Care program was cal-
culated using the change in MIDAS scores before and 
after the program. The data on work-related absen-
teeism and presenteeism of  the program participants 
were utilized for the analysis.6 The data were extrap-
olated for a year to derive meaningful conclusions. 
Furthermore, the number of  non-workdays missed 
(sum of  days of  household work and days of  social 
activities missed) due to headaches before and after 
the program was estimated. Other model inputs in-
cluded in the analysis were the average annual salary 
of  the employees in the Swiss pharma sector (137,670 
CHF) and the number of  workdays per year (n = 220 
workdays/year). The average salary estimate was 
from the year 2016 and was inflation-adjusted to the 
year 2018 using the official Swiss Federal Statistical 
Office data.33,34 The total costs for the program were 
estimated by considering participants who completed 
the program (all 6 monthly sessions) as well as those 
who dropped out during the course of  the program as 
of  February 2020.

Statistical Analysis.—This was a non-interven-
tional cohort study that used data from the Migraine 
Care program. The power calculation for the study 
was performed using the interim data analysis of  the 
primary endpoint. All study variables were sum-
marized descriptively. Categorical variables were 
summarized as counts and percentages, and contin-
uous variables were presented as means, standard 
deviations (SDs), and 95% confidence interval (CI). 
MIDAS and PAM scores follow continuous ratio 
scales and grades were determined by these scores. 
The normality of  distributions was assessed using 
histograms. A 2-tailed paired t-test was used as the 
same study population was followed-up at different 
times during the program. An a priori P value of  <.05 
was set as the threshold for statistical significance. 
All data analyses were performed by Healint Pte. 
Ltd. using Microsoft Excel and Amazon Redshift. 
An Amazon Redshift database was used for data pro-
cessing and retrieval of  study data.

RESULTS
Between June 2018 and October 2019, 339 partici-

pants with a diagnosis or high probability of  having 
migraine registered in the program. Of these, 141 con-
sented to the analysis of  their data; 79 participants 
completed the 6-month program. Twenty-eight par-
ticipants were still in the program and had not com-
pleted Month 6 and 5 participants missed a call, while 
others dropped out due to no further interest (n = 25), 
lost to follow-up (n = 12), or other health problems 
(n = 2); 10 participants re-entered the study. Of the 79 
participants, 42 were re-evaluated at 3  months after 
program completion, while the remaining were still 
between Month 6 and Month 9 (Fig. 2).

The mean (SD) age of 141 participants at base-
line was 41.0 (9.0) years. The majority of participants 
were female (73.0%; 103/141) and 28.1% (39/139) had 
no confirmed diagnosis of migraine. Table 1 provides 
the characteristics of the participants enrolled in the 
program.

Among participants who completed both the 
baseline and 3-month assessments (n = 94), the mean 
(SD) MIDAS score improved from baseline by 15% 
at Month 3 (mean [SD] reduction: 2.4 [12.6], 95% CI: 
0.5-5.4; P = .067). Among participants who completed 
both the baseline and 6 months (n = 73), the mean (SD) 
MIDAS score significantly improved from baseline 
by 54% at Month 6 (mean [SD] reduction: 8.1 [12.9], 
95% CI: 5.6-10.6; P < .0001). Among participants who 
completed both the baseline and Month 9 (n = 41), the 
mean (SD) MIDAS score significantly improved from 
baseline by 64% at Month 9 (mean [SD] reduction: 9.8 
[14.0], 95% CI: 6.6-13.0; P  <  .0001). The presentee-
ism score decreased from baseline by 23% at Month 3 
(mean [SD] reduction: 1.9 [7.2], 95% CI: 0.5-3.4), 57% 
at Month 6 (mean [SD] reduction: 4.4 [7.3], 95% CI: 
3.1-5.6), and by 64% at Month 9 (mean [SD] reduction: 
5.3 [8.0], 95% CI: 3.5-7.1). Similarly, the absenteeism 
score decreased from baseline by 7% at Month 3 (mean 
[SD] reduction: 0.5 [8.6], 95% CI: −2.4-1.4), 51% at 
Month 6 (mean [SD] reduction: 3.8 [7.7], 95% CI: 2.2-
5.3), and 63% at Month 9 (mean [SD] reduction: 4.5 
[8.2], 95% CI: 2.6-6.5) (Fig. 3A). The percentage of em-
ployees with MIDAS Grade I increased, whereas those 
in MIDAS Grades III and IV decreased from baseline 
at the follow-ups (Fig. 3B).
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Among participants who completed both the 
baseline and 3 months (n = 100), the mean (SD) PAM 
score significantly improved from baseline by 6% at 
Month 3 (64.3 [11.1] vs 68.5 [12.5]; P = .013). In partic-
ipants who completed both the baseline and 6 months 
(n = 78), the mean (SD) PAM score significantly im-
proved from baseline by 8% at Month 6 (63.8 [10.9] 
vs 69.6 [12.8]; P = .003). Among those who completed 
the post-program follow-up (n  =  42), the mean (SD) 
PAM score significantly improved from baseline by 
11% at Month 9 (63.5 [10.7] vs 71.3 [12.2]; P =  .003) 
(Fig.  4A). At Month 6, 92.3% (72/78) and Month 9, 
90.5% (38/42) of participants were activated (PAM lev-
els 3 and 4), while none had poor activation (PAM level 
1) (Fig. 4B). Among participants who completed the 
6-month program (n = 79), common coaching lessons 
and respective action plans focused on PMR, sleep, hy-
dration, nutrition, general disease education, and stress 
management (Fig. 5).

An exit questionnaire was administered to the 
participants who completed 6 months to collect feed-
back and measure their satisfaction level with the 
services offered. The majority (n = 71; 89.9%) of  the 
79 participants who completed the study reported 

feeling improved (under “minimally” “much” and 
“very much” categories) compared to baseline on 
the PGIC scale. With 69.6% (55/79) of  the partici-
pants categorized as promoters and 6.3% (5/79) as 
detractors, the NPS was estimated at 63.3. While 
43.0% (34/79) of  the participants reported that the 
program met their expectations, 32.9% (26/79) and 
21.5% (17/79) reported that the program “exceeded” 
and “greatly exceeded” their expectations, respec-
tively. When prompted for self-reported progress 
toward migraine goals and how the program helped 
them to better manage their migraine, 77.2% (61/79) 
and 84.8% (67/79) responded in favor of  the pro-
gram, respectively. Participants who were surveyed at 
3 months after program completion (n = 42) reported 
similar satisfaction levels.

Of  the 79 participants who completed the 
6-month program, 6 participants finished the pro-
gram early before completing 6 months (2 stated that 
they had improved and did not need the program and 
1 left the company, while others did not provide any 
reason).

Patients’ self-reported data on migraine character-
istics were retrieved from the e-diary application but 

Fig. 2.—Migraine Care program – Participants flow. *Number of participants at each time-point = (Number of participants in 
the previous time-point – total of participants who dropped out or missed a call or still in the study) + Number of participants who  
re-entered the study. [Color figure can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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outside the Migraine Care module. However, these 
could not be analyzed due to low adherence to this sec-
tion and reporting inconsistencies.

Subgroup analysis by migraine diagnosis status at 
baseline showed substantially higher MIDAS scores 
in participants with a confirmed migraine diagnosis vs 
those without a confirmed diagnosis (17.8 [SD = 15.6] 
vs 9.0 [SD = 6.9]). Adherence to the program and reduc-
tions in the mean MIDAS score from baseline were rel-
atively higher in participants with a confirmed diagnosis 
vs those without a confirmed diagnosis (Month 6: 10.2 
[SD = 14.7] vs 4.3 [SD = 7.6]; Month 9: 11.4 [SD = 16.2]) 
vs 7.5 [SD = 6.7]). Further, PAM scores improved mark-
edly among participants with a confirmed migraine  
diagnosis vs those without a confirmed diagnosis 
(Month 6: 13.1 [SD = 12.5] vs 0.1 [SD = 10.3]; Month 9: 
10.0 [SD = 11.2] vs 2.1 [SD = 13.1]).

Subgroup analysis by the MIDAS grades showed 
a marginal increase (1-2 points) in the mean MIDAS 
score from baseline among participants with MIDAS 
Grade I, suggesting little perceived benefit in partic-
ipants with little or no disability. Participants with 
MIDAS Grades II-IV at baseline instead reported 
a significant reduction in migraine disability. The 
mean (SD) MIDAS score decreased from baseline by 
11.7 (12.6) at Month 6 (P < .0001) and by 14.1 (14.1) 
3 months after the program (P < .0001). The improve-
ments in the PAM scores at Month 6 were comparable, 
with MIDAS Grade I participants showing an increase 
of 8.2% from baseline and those with MIDAS Grades 
II-IV showing an increase of 10.2% from baseline. 
Improvements sustained 3 months after the program, 
with MIDAS Grade I participants showing an increase 
of 8.2% and those with MIDAS Grades II-IV showing 
an increase of 13.3% from baseline.

Return on Investment Estimation.—For partici-
pants who completed the 6-month program as of 
February 2020 (68.7%), the average cost incurred 
per participant was CHF 920, while for those who 
dropped out of  the program (31.3%) it was CHF 
480. Applying the average cost incurred for each 
participant (68.7% completers and 31.3% drop-
outs), the overall cost of  the program was calculated 
as 129,858 CHF.

Overall, participation in the Migraine Care pro-
gram resulted in a substantial improvement in work-
place productivity. The average workdays missed due 
to headaches in the previous 3 months decreased from 
0.9 to 0.5  days (annualized reduction: 1.5, 95% CI: 

Table 1.—Characteristics of  the Participants Enrolled Into 
the Study

Baseline 
(N = 141)

Age, mean (SD) years 41.0 (9.0)
Age group, n (%)

18-34 years 42 (29.8%)
35-44 years 59 (41.8%)
45-54 years 31 (22.0%)
55-64 years 9 (6.4%)
≥65 years 0 (0.0%)

Gender, n (%)
Female 103 (73.0%)
Male 38 (27.0%)

Participant status, n (%)
Employee 128 (90.8%)
Family 13 (9.2%)

How long affected by migraine,† n (%)
<1 year 1 (0.7%)
1-5 years 14 (10.1%)
6-12 years 15 (10.8%)
11-15 years 22 (15.8%)
16-20 years 35 (25.2%)
21+ years 52 (37.4%)

When diagnosed†, n (%)
No diagnosis 39 (28.1%)
In the last 3 months 1 (0.7%)
3-6 months 5 (3.6%)
6-12 months 0 (0.0%)
1-2 years 10 (7.2%)
2-5 years 20 (14.4%)
5-10 years 9 (6.5%)
10+ years 55 (39.5%)

Treated by HCP†,‡, n (%)
No 72 (51.8%)
Physician 42 (30.2%)
Past or current treatment by a specialist 31 (22.3%)

Type of treatments over last 3 months†,‡, n (%)
None 4 (2.9%)
OTC pain relievers (without prescription) 97 (69.8%)
Acute treatment prescribed by a doctor 50 (36.0%)
Preventative medication prescribed by a 
doctor

13 (9.4%)

Preventative device – Cefaly Neuro 4 (2.9%)
Vitamins and supplements 21 (15.1%)
Complementary (homeopathy, massage, 
ayurveda, etc.)

15 (10.8%)

Other 12 (8.6%)

†Two participants who completed Month 0 did not complete 
Month −1 assessments (screening).
‡Participants could provide more than one response.
HCP  =  healthcare provider; OTC  =  over-the-counter; 
SD = standard deviation.
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Fig. 3.—Impact of Migraine Care program on (A) Migraine Disability Assessment (MIDAS) scores and (B) MIDAS grades. (A) 
MIDAS score at baseline through Month 9. *P =  .067 vs baseline; **P <  .0001 vs baseline. Data presented in the figure are the 
mean total MIDAS, presenteeism, and absenteeism scores among participants at different time points throughout the Migraine 
Care program. The error bars represent standard deviations. Values presented in the table are mean (SD, standard deviation), 95% 
confidence interval (CI), and median (Q1, Q3). Absenteeism score was calculated as the sum of days of work or school, household 
work, and social activities missed in the last 3 months because of headaches. The presenteeism score was calculated as the sum of days 
in the last 3 months during which work productivity and household work was reduced by half due to headaches. (B) Change in MIDAS 
Grades from baseline to Month 9. Grade I (0-5): Little or no disability. Grade II (6-10): Mild disability. Grade III (11-20): Moderate 
disability. Grade IV (21+): Severe disability. [Color figure can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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1.2-1.7 days). Similarly, the mean number of workdays 
with reduced work productivity due to headaches in 
the previous 3 months decreased from 3.9 to 1.6 days 
(annualized reduction: 9.3, 95% CI: 8.1-10.6  days). 
Considering the data for days of work missed (1.5 days) 
and work productivity reduced by half or more (9.3 days) 
from the MIDAS questionnaire for study completers, it 
was calculated that on average participants gained 10.8 

(95% CI: 9.3-12.3) working days/year that were previ-
ously lost due to migraine. Translating the work pro-
ductivity gained into cost benefits among participants 
who completed the program (68.7%), the Migraine 
Care program resulted in a positive ROI of 490% (95% 
CI: 410%-570%) for the employer.

In addition to the ROI and work productivity 
gained, participants also gained migraine-free days for 

Fig. 4.—Impact of Migraine Care program on (A) Patient Activation Measure (PAM) scores and (B) PAM levels. (A) Change in 
PAM score from baseline through Month 9. *P = .013 vs baseline; **P = .003 vs baseline. Data presented in the figure are the mean 
change from baseline in PAM score among participants. The error bars represent standard deviations. Values presented in the table 
are mean (SD, standard deviation), 95% confidence interval (CI), and median (Q1, Q3). (B) Change in PAM levels from baseline 
to Month 9. Patient activation measure (PAM). Level 1 (0.0-47.0): person does not yet understand their role in healthcare. Level 2 
(47.1-55.1): person does not yet have the knowledge and confidence to take action. Level 3 (55.2-72.4): person is beginning to engage 
in positive health behaviors. Level 4 (72.5-100): person is proactive and engaged in recommended health behaviors. [Color figure can 
be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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their private and social life. The total non-work days 
(days of household work  +  days of social activities) 
missed due to headaches in the previous 3 months de-
creased from 6.5 (95% CI: 4.6-8.5) days to 3.1 (95% CI: 
2.1-4.2) days, thereby gaining an average of 13.6 (95% 
CI: 9.9-17.3) migraine-free days/year for their private 
and social life.

DISCUSSION
The results of this study demonstrated that the 

employer-sponsored disease management program 
provided a better understanding of migraine and pro-
moted methods and approaches to improve manage-
ment by combining multidisciplinary (medical and 
non-medical) options leading to significant improve-
ments that were sustained beyond the intervention. In 
addition to the benefits provided to the employees, the 
program also provided high ROI to the employer.

Previous employer wellness programs have largely 
focused on educational aspects of  migraine,14,16,17,19 
and only a couple of  programs have used an inte-
grated care approach.15,20 However, the Migraine 
Care program included both disease awareness (the 
focus was not just to raise awareness among employ-
ees living with migraine but among others as well to 

create a migraine-friendly work environment) and 
disease management. The program combined a digi-
tal approach (specially designed application to track 
improvement and follow action plan) with coaching 
modules (tailored to individual needs), thereby pro-
viding direct, cost-free, and independent support to 
the employees and their family members living with 
migraine. The empirical evidence noted in this study 
supports the effectiveness of  the program with the av-
erage burden of  migraine among study participants 
reduced by more than half. This reduction was not 
only significant but was meaningful too.35 On average, 
participants gained 10.8 working days/year that was 
previously lost due to migraine, resulting in a positive 
ROI of  490%. In addition to the work productivity 
gained, participants also gained on average 13.6 mi-
graine-free days/year for their private and social life. 
The significant improvements observed were main-
tained beyond the intervention, and hence support 
the prolonged effectiveness of  such programs in mi-
graine and other diseases affecting work productivity.

The program not only reduced migraine bur-
den but participants were also more activated with 
the support they received through the program, and  
the high activation levels were maintained beyond the 

Fig. 5.—Mostly used coaching lessons and action plans at 6 months (n = 79). Progressive muscle relaxation (PMR). [Color figure 
can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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intervention as well. Further, results from the exit sur-
vey showed migraine improvement in the majority of 
the participants who completed the program compared 
with baseline and reported a high level of satisfaction 
with the program. Similar results were also observed 
at 3  months after program completion. Comparison 
of baseline characteristics of participants who com-
pleted the 6-month program vs those who dropped 
out showed minimal differences in gender, participant 
status (employee/family member), under-treatment of 
HCPs (physician/specialist), and type of treatments 
received over last 3 months. Although baseline PAM 
scores were comparable, MIDAS scores were observed 
to be slightly higher in dropouts than completers. 
Given this, it is not likely that dropouts could have  
biased the estimated effects. Moreover, as dropouts are 
typical of such worksite-based intervention/education 
programs, a complete case analysis approach tends to 
provide more insights on the impact and usefulness of 
the program.

It is important to note that migraine is often undi-
agnosed in most of the employees at a workplace, and 
therefore benefits of such a program could be maxi-
mized if  employees with a probable or suspected mi-
graine are also included.

The unusual approach considered for this pro-
gram proved highly successful based on the study 
data; however, there were several methodological 
limitations. Adequate comparison of the results was 
not possible due to the absence of a control group, 
although, as stated before, most of  the components 
of  the multimodal coaching program are well estab-
lished. The coaching lessons and actions plans used in 
the program were pre- and well-defined in line with the 
recommendations from the Swiss Headache Society. 
However, they were customized based on individual 
needs, which might reduce reproducibility and might 
have introduced bias. This study may be prone to se-
lection bias as it analyzed data from participants who 
consented to use their data for analysis; characteriza-
tion of the non-consenting participants was not possi-
ble due to privacy reasons. There is a possibility of  a 
potential reporting bias as the migraine characteristics 
data (retrieved from outside the module on the e-diary 
application) were self-reported by the participants, and 
the data could not be validated by the HCPs. Dropout 

rates from the program may also affect the study  
results. Although the dropout rate observed in this 
program is high than the previous worksite interven-
tion/education programs,14-17 it is typical of  ques-
tionnaire-based studies with no financial incentive; 
however, it induces a bias in favor of those most in-
vested in the program or those with a greater awareness 
of  migraine. Finally, the ROI estimates measured were 
based on the cost of  the program incurred to Novartis 
and the average salary of the employees in the Swiss 
pharma sector, thereby limiting the generalizability to 
individuals with migraine employed in other sectors of 
Switzerland or in other countries. Moreover, the costs 
of  providing such programs may be very different in 
other countries.

CONCLUSION
In conclusion, this study demonstrated that the 

employer-sponsored disease management program 
offered has the potential to improve the diagnosis 
and management of  migraine and reduce the burden 
of  migraine at the workplace. In addition, the pro-
gram provided a high ROI to the employer, support-
ing that the systematic inclusion of  such programs 
into corporate well-being initiatives can be of  signifi-
cant benefit to the impacted individuals as well as the 
employers.
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