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Introduction

Abstract

Background: Headache disorders significantly affect over half of
the global population, notably healthcare workers through YLD
and productivity loss. This study aimed to identify demographic
and job-related disability disparities among health workers.
Methods: This cross-sectional study analyzed baseline cohort
data from 5,924 health workers at Shiraz University of Medical
Sciences (2018). YLD calculations used GBD disability weights
and comorbidity adjustments via multiplicative models.
Nonparametric tests, including Kruskal-Wallis H and post hoc
Mann—Whitney U tests with Bonferroni correction, were used
for group comparisons.

Results: Our findings revealed a substantially higher prevalence-
based YLD for headache disorders (mean: 9,460+26,300 per
100,000) compared to the global age-standardized estimate
of 588.4 per 100,000 reported by the GBD study. Women
(0.135+0.31) had a higher mean YLD than men (0.042+0.18)
though it was not statistically significant (p=0.84). Younger
workers (0.102+0.30, p<0.001), university-educated (0.102+0.27),
upper-middle-class (0.1195+0.293), and clinical/medical staff
(0.113+0.29, p=0.002) showed the highest YLD. Depression
(58.6%) was the most frequent comorbidity; adjusted models
confirmed comorbidity impact.

Conclusion: Headache disorders create significant disparities
among health workers by age, education, socioeconomic status,
and job type. Depression is a prevalent comorbidity. Adjusted
YLD models improved burden estimation, underscoring the need
for targeted occupational health interventions.
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major issues on all continents.>* Global Health Estimates
2019 identified headache disorders as the third-highest

Globally, 52.0% of the population is struggling with
headache disorders, including migraine, tension-type
headache, and cluster headache.! The prevalence is
44.4% for males and 57.8% for females in terms of
gender'. Headache disorders are responsible for almost 48
million Years Lived with Disability worldwide, and are

cause of YLDs in all age groups and sexes combined.’
Headaches are widespread among workers and often
lead to productivity losses due to their health impact.**
The burden for employees becomes more significant
due to absenteeism and economic burden, as well as
diagnostic and treatment costs.’ Thus, headaches should
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be recognized not only as individual health problems but
also as significant socio-economic issues.’ Healthcare
workers, who experience high occupational stress and
irregular work schedules, are a high-risk group for
headache disability.>” Prior research has been unable to
differentiate headache experiences across job categories,
making it difficult to identify occupation-specific risk
factors.® Additionally, previous studies mostly rely on
aggregated or self-reported data, lacking individualized
baseline health assessments.>* ! Since studies addressing
the burden of headache disorders in Iran—particularly
among occupational groups—are scarce, this study fills
a critical data gap. This research uniquely applies three
distinct methodological approaches for YLD calculation:
prevalence-based, incidence-based, and comorbidity-
adjusted models. The prevalence-based approach offers
insights into the current burden of disease by considering
the average patient age at assessment,'' providing a
‘snapshot’ of disability within the population. Conversely,
the incidence-based approach, which uses the age at
diagnosis as the onset age,'" provides a retrospective
view of the total years lost from diagnosis, allowing for
an understanding of the cumulative impact over time.
Crucially, both approaches are further refined through
comorbidity adjustments, specifically using multiplicative
models." This is essential because health workers often
suffer from multiple simultaneous diseases, and failure to
account for these coexisting conditions can significantly
overestimate YLD."” This study offers a more thorough
assessment of headache-related disability by integrating
prevalence-based, incidence-based, and comorbidity-
adjusted YLD calculations. This comprehensive approach
leverages cohort baseline data to address prior research
limitations and accurately identify affected demographic
and job-related groups among health workers, recognizing
the impact of comorbidities on disability burden.

Methods

This study used the 2018 baseline data of the Shiraz
University of Medical Sciences employees’ health cohort.
Atotal of 5,924 health workers aged 20 to 70 were included.
Information was gathered using structured questionnaires
and medical assessments, covering demographic data
including age, sex, education, Job categories, and
socioeconomic status. Baseline cohort data provide
physician-confirmed diagnoses for conditions including
headache disorders, fatty liver, depression, diabetes,
pulmonary diseases, ischemic heart diseases, multiple
sclerosis, epilepsy, breast cancer, and stroke.

Years Lived with Disability (YLD) Calculation
The basic YLD formula is calculated as follows
in equation (1):"

YLD=IxDWxL )

Where I represents the number of cases, DW

denotes the disability weight (ranging from 0 to
1), and L refers to either the average duration of
disability in years or the standard life expectancy at
a given age. Discount rate and age-weighting reflect
societal health preferences, with early Global Burden
of Disease (GBD) studies assigning lower weight to
early and late-life years. Age weighting balanced these
differences, leading to discounting in Equation (2):
KCe™ [e=C+PU+)[_(r 4+ B)(L+a)—1]] 1-K

m —e~+Pa[—(r + Ba—1] + T(l —e)
@

Where K represents the age-weighting factor
(set at 1), C is the age-adjustment constant (0.1658),
r denotes the discount rate (0.03), B is the age-weight
constant (0.04), a refers to the age at onset, and L
signifies the difference between the onset age and
life expectancy. Life expectancy represents the
expected remaining years of life at a given age. In
this study, age- and sex-specific life tables were
obtained from the WHO database for calculations.
Disability weight (DW), a key component in YLD
estimation, quantifies disease severity on a scale from
0 (perfect health) to 1 (death). We used GBD study
disability weights, which typically incorporate stage-
specific prevalence data. However, since the employee
health cohort data were collected in a binary format
(presence/absence of disease) without severity details,
DW_mean was determined using prevalence data for
non-communicable diseases (ages 2070, both sexes)
in Fars province, extracted from the GBD database.
YLD was calculated by dividing the disease burden
(YLD) by prevalence, as expressed in Equation (3):'

YLD = DW

_ YLD(number,age group,Both sexes,Fars province) (3)
DWmean -

Preva]ence(number,age groups,Both sexes,Fars province)

The 20-70 age range was chosen because of its
similarity to the employees’ cohort’s demographic
distribution.

Prevalence vs. Incidence-Based Approaches

Two common approaches exist for determining
disability onset age: the incidence-based approach
(uses age at diagnosis as disability onset age) and the
prevalence-based approach (uses average patient age
at assessment as onset age). Our study incorporated
both approaches since our dataset includes diagnosis
ages, allowing a robust assessment of disease burden.

Comorbidity Adjustment

Since health workers may have multiple diseases
simultaneously, YLD calculations must account for
comorbidity to prevent overestimation." We applied
a multiplicative comorbidity model, minimizing
overestimation as shown in Equation (4):"*

PYLD=I-II(I-PYLD,) @
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Where PYLD represents the total prevalence-based
YLD, incorporating adjustments for comorbidity,
while PYLDi denotes the individual YLD calculated
for each specific disease. For independent disease
interactions, the multiplicative model accounts for
combined burdens, while the synergistic model
addresses interactions that amplify disability burden,
as shown in Equation (5):"

P,
f= 1%2 (3)
P, X P,

where f represents the comorbidity factor, which
can range from 0 to +oo, indicating the degree of
interaction between coexisting diseases. P, denotes
the prevalence of overlapping diseases, while P, and
P, refer to the prevalence of each disease individually.
The comorbidity factor (f) was applied sequentially,
allowing comparison of both models to quantify
disease burden. This formula extends to more than
two diseases, as shown in Equation (6):"

PYLDy4.4Ga1) = PYLD14osj + (1= fatpecas X PYLDyyoyj) X PYLDjyq

(©)

The final YLD estimates were determined across
demographic factors (age, sex, socioeconomic status)
and occupational categories, incorporating both
prevalence-based and incidence-based approaches
with multiplicative comorbidity adjustments.

Sensitivity Analysis

To evaluate the impact of different methodologies
on YLD estimates, we performed a sensitivity
analysis using 12 calculation variations. These
included incidence-based (age at diagnosis) and
prevalence-based (average age at assessment)
approaches, each applied with and without discount
rates and age weighting. Additionally, comorbidity
was either excluded, adjusted independently using a
multiplicative model, or adjusted dependently via a
synergistic model. By integrating these variations,
the analysis ensures robust and accurate disability
burden assessments.

Statistical Analysis

IBM SPSS Statistics 23 was used for data analysis.
Study groups were compared using the Kruskal—
Wallis H test. When the Kruskal-Wallis test indicated
a statistically significant difference (p<0.05), post
hoc pairwise comparisons were performed using the
Mann—Whitney U test to identify the specific groups
that differed. To adjust for multiple comparisons in
these post hoc analyses, we applied the Bonferroni
correction , where the significance threshold (alpha)
was adjusted by dividing the nominal alpha (0.05)
by the number of comparisons made, ensuring an

appropriate family-wise error rate.

Ethical Consideration

The study protocol was reviewed and approved by
the institutional ethics committee in accordance with
the Declaration of Helsinki. The ethical approval code
is IR.SUMS.SCHEANUT.REC.1403.097".

Results

This study comprised 5,924 health workers from Shiraz
University of Medical Sciences (Table 1), with a mean
age of 41.16£7.00 years. Of the participants, 3,343
(56.4%) were women. The overall mean prevalence-
based Years Lived with Disability (YLD) for the cohort
was 0.0946+0.263 per person (approximately 9,460 YLD
per 100,000), with significant variations observed across
demographic and occupational groups (Table 1). Women
had a higher mean YLD (0.135+0.31) compared to men
(0.042+0.18) though this difference was not statistically
significant (p=0.84). Age differences were notable, with
younger individuals (2034 years) exhibiting the highest
mean YLD (0.102+0.30, p<0.001), followed by the 35-49
age group (0.101+0.27). Health workers aged 50 and
above had the lowest mean YLD (0.08+0.22), suggesting
a decline in disability burden with age progression.
Educational status influenced YLD values, with the
lowest disability burden seen among individuals with
primary education (0.052+0.19, p=0.004). University-
educated health workers had a higher mean YLD
(0.102+0.27), likely reflecting different occupational
exposures or health behaviors. Socioeconomic factors
also played a role, with upper-middle-class health
workers showing the highest YLD (0.1195+0.293),
while those in the lower class recorded the lowest burden
(0.073+0.23, p=0.035). Among job categories, clinical
and medical services showed the highest mean YLD
(0.113+0.29, p=0.002), while technical services had the
lowest burden (0.05+0.20).

Comorbidity

Depression emerged as the most frequently
observed comorbidity, affecting 407 patients,
accounting for 58.6% of the total cases. It often
appeared in combination with diabetes (DM), fatty
liver, ischemia, epilepsy, and COPD. Fatty liverwas
recorded among 976 patients, making up 79.6% of
cases, frequently overlapping with COPD, ischemia,
and diabetes. COPD appeared in 31 cases, representing
2.5% of patients, commonly coexisting with depression,
fatty liver, ischemia, and stroke. Diabetes (DM)
was a significant comorbidity, present in 251 cases
(20.5%), particularly alongside fatty liver, ischemia,
and stroke. Additionally, less frequent conditions such
as ischemia, epilepsy, breast cancer, multiple sclerosis
(MS), and stroke are seen in smaller proportions.
The most frequent single comorbidity pairing
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Table 1: Comparison of Prevalence-Based YLD Across Demographic and Occupational Groups

Variables Total population No. Prevalence-Based Approach YLD P

headaches(%) Mean SD Mean per SD

patient

All 5924 695(11.7) .0946 263 .8061 126
Sex
Men 3581 (43.6) 136(19.6) .0424 182 .8024 139 .841
Women 3343(56.4) 559(80.4) 1350 .305 .8070 123
Age (Years)"
20-34 1038(17.5) 105(15.1) 1015 302 9995 .031 <.001
35-49 3078 (52.0) 371(53.4) 1013 274 .8395 .045
>50 1808 (30.5) 219(31.5) .0795 216 6573 .066
Education™
Primary or Less 237(4.0) 17(2.4) .0522 194 7271 178 .004
Middle School 302(5.1) 42(6.0) .1063 .268 7619 117
High School Diploma 1104(18.6) 99(14.2) .0726 236 8156 132
University Education 4280(72.3) 537(77.3) .1019 272 .8109 122
Socioeconomic status™
Upper Class 3305(55.8) 405(58.3) .0974 .265 7962 126 .035
Upper Middle Class 394(6.7) 58(8.3) 1195 293 8121 145
Middle Class 1727(29.2) 194(27.9) 0924 262 .8208 116
Lower Middle Class 441(7.5) 33(4.7) .0634 226 .8467 128
Lower Class 52(0.9) 5(0.7) .0731 228 7600 107
Job Category™™”
Administrative-Clerical 1966(33.2) 241(34.7) .0959 .260 7816 123 .002
Clinical and Medical Services 2105(35.6) 289(41.6) 1126 286 .8202 123
General Services 824(13.9) 78(11.2) .0765 241 .8082 143
Technical Services 223(3.8) 13(1.9) .0495 203 .8492 152
Diagnostic and Chemical 225(3.8) 30(4.3) 1122 .289 8413 .092
Laboratory Staff
Guarding and Security 323(5.5) 20(2.9) .0531 .209 .09220 855
Other 247(4.2) 23(3.3) .0724 .229 7774 .109

Pairwise comparisons using the Mann-Whitney U test were conducted for each categorical variable, with Bonferroni correction applied
to adjust for multiple comparisons.”20-34 vs. 35-49, p<.001; 20-34 vs. >50, p<.001; 35-49 vs. >50, p<.001. " The Primary or Less
group exhibited significantly different YLD values compared to those with a High School Diploma (p=0.011) and University Education
(p=0.006). Individuals with Middle School education showed significant differences in YLD compared to those with a University
Education (p=0.017) and High School Diplomas (p=0.017). *** The Upper Class exhibited significantly different YLD values compared to
the Middle Class (p=0.016) and the Lower Middle Class (p=0.028). “**The Administrative-Clerical group showed significantly different
YLD values compared to Clinical and Medical Services (p<.001) and Guarding and Security (p=0.007)

34, 5%

7, 1% 2,0%

® Only Headache

m Headache + 1 Other Condition
Headache + 2 Other Conditions

m Headache + 3 Other Conditions

® Headache + 4 Other Conditions

B Headache + 5 Other Conditions

Figure 1: Frequency of comorbid conditions among individuals diagnosed with headache
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recorded was headache + depression (70 cases, 10.1%),
reinforcing the strong link between headaches and
mental health conditions. Figure 1 illustrates the
frequency of comorbid conditions among individuals
diagnosed with headache. These results demonstrate
that more than half of headache patients experience
at least one comorbid condition. Figure 2 reinforces
the most prevalent comorbid conditions. Overlapping
areas show how these conditions interconnect, with
specific counts assigned to each combination.

Sensitivity Analysis of YLD Estimation Methods

The sensitivity analysis compared incidence- and
prevalence-based YLD calculations, with and without
comorbidity adjustments. Ignoring comorbidities
inflated YLD estimates, while adjusted models
showed lower disability burdens. The dependent
comorbidity model produced the lowest YLD values,
revealing strong interactions between coexisting
conditions. However, prevalence-based dependent
modeling prevents reporting SD, discount rates, and

age-weighting, as it relies on aggregate prevalence
data rather than individual patient records. Table 2
summarizes YLD calculation approaches, highlighting
the impact of comorbidities, discounting, and age
weighting.

Discussion

The findings of this study highlight the burden of headache
disorders among health workers of Shiraz University of
Medical Sciences, with an overall prevalence of 11.7%.
The prevalence-based YLD analysis reveals significant
disparities across demographic and occupational groups.
Perhaps one of the most important findings of this study
is the strong comorbidity link, with more than half
(365 cases) of headache patients presenting at least one
additional condition. Another key result that stands out
is the high prevalence of depression, affecting 58.6% of
headache patients. This reinforces the well-documented
connection between mental health disorders and chronic
pain. Women exhibited a higher prevalence of headache

@ Fatty Liver 976 (16%)

) DM 251 (4%)

@ Headache 695 (12%)
Depression 407 (7%)

Figure 2: Overlap of the most prevalent comorbid conditions, illustrating their interconnections and specific counts for each combination

Table 2: Sensitivity Analysis of YLD Calculation Methods

Calculation Type Without Discount Rate and Age With Discount Rate and Age
Weighting Weighting
Headache Headache Total Headache Headache Total"
only and other only and other
conditions conditions
Mean+SD Mean+SD Mean+SD Mean £SD
Incidence- Independent Diseases 6.02+6.52 10.49+6.27 4187 3.52+3.83 6.10+3.69 2449
Based Comorbidity Independent  6.11+6.45 10.58+6.01 4246 3.57+3.76 6.19+3.48 2481
Approach Adjusted Model
dependent 2.58 492 1790 NA NA NA
Model
Prevalence- Independent Diseases 5.32+6.04 9.31+5.92 3696 2.96+3.36 5.17+3.31 2056
Based Comorbidity Independent  5.04+5.49 8.79+5.21 3506 2.81£3.06 4.88+2.92 1950
Approach Adjusted Model
dependent 2.17 4.15 1510 NA NA NA
Model
J Health Sci Surveillance Sys July 2026; Vol 14; No 3 241
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disorders and a higher average YLD compared to men
although this difference was not statistically significant.
Previous studies have consistently reported a higher
prevalence of headache disorders among women,
reinforcing this trend across various populations." 6 17
Hormonal fluctuations, particularly those associated
with menstruation and menopause, have been identified
as potential triggers for headache episodes.”® A similar
female predominance in disability burden has also been
reported for musculoskeletal disorders in Iran, with
women bearing significantly higher YLDs across all
age groups due to demographic and occupational risk
patterns.'” Also, this observation is supported by Vali
et al. (2016), who found that the implementation of the
Productivity Improvement Act (PLA)—which restricted
rest during night shifts and led to human resource
imbalances—was associated with decreased nurses’ well-
being and performance, potentially compounding stress-
related disorders, like chronic headaches.?® Age-based
differences suggest a declining disability burden with
increasing age, with the highest YLD observed among
younger health workers (20—34 years). These results are
in line with those of previous studies,> ' and this trend
may reflect differences in occupational stress, lifestyle
factors, and healthcare-seeking behaviours. Education
level also plays a role, with higher disability burden
reported among university-educated health workers,
potentially due to differences in job-related exposures.
While our study found a higher disability burden among
university-educated health workers, some of the previous
research has reported greater disability burden among
individuals with lower education levels (<12 years).’
These discrepancies may stem from differences in
job demands, healthcare access, and occupational risk
factors between the two study populations. This study
reveals significant YLD disparities, with clinical and
medical staff bearing the highest burden, highlighting
occupational health risks. In line with Kuo et al. (2015),
healthcare professionals face higher migraine risks due
to workload, stress, shift work, and sleep disturbances.’
Our study found higher YLD values in the upper-
income groups, likely due to differences in lifestyle
and healthcare access. This contrasts with Katsarava
et al., who linked lower socioeconomic status to higher
migraine prevalence? but aligns with Bahrami’s findings
that secondary headaches, often tied to underlying
diseases like cerebrovascular events, are more common
in wealthier individuals.?? These patterns highlight the
complex relationship between socioeconomic status and
headache burden, emphasizing the need for targeted
interventions.

The high prevalence of comorbidities among
headache patients underscores the complex link
between chronic pain and other health disorders.
Depression, the most common comorbidity (58.6%),
reinforces its strong association with headache
burden, consistent with prior research.* 23 2

The frequent headache-depression pairing (10.1%)
underscores the need for integrated mental health
interventions in occupational settings. Additionally,
metabolic disorders like diabetes, fatty liver, and
ischemia likely contribute to disability burden in
health workers through systemic inflammation or
shared mechanisms, reflecting findings that link
metabolic conditions to headache disorders and
workplace performance.* In our study, the YLD for
headache disorders was notably higher (9,460+26,300
per 100,000) compared to the global age-standardized
GBD estimate (588.4 per 100,000).° This difference is
likely due to several factors. Our primary focus was
on healthcare workers—a high-stress demographic—
whose elevated headache burden likely reflects the
specific occupational pressures that distinguish
them from the general global population represented
in GBD estimates. Methodologically, despite using
GBD-derived disability weights, our reliance on
binary disease data and thus an average disability
weight likely contrasts with GBD’s more granular
severity-based calculations. Differences in data
collection (e.g., self-report) and unique regional/
socio-demographic specificities of Shiraz, Iran,
may also contribute. These findings provide crucial
occupation-specific insights into headache burden,
complementing broader global estimates and
highlighting the need for targeted occupational health
interventions.

Methodologically, prevalence-based YLD
estimation improved comorbidity adjustments,
allowing forward-looking burden assessments, while
incidence-based methods provided a retrospective
view of disease impact."! The dependent comorbidity
model produced lower YLD values, highlighting
strong interactions between coexisting conditions
that prevalence-based methods may overlook. This
is consistent with the findings of Mathers et al.
(2006), who found that accounting for dependent
comorbidity significantly impacted HALE
estimates."* Our sensitivity analysis highlights the
importance of comorbidity adjustments in YLD
estimations, as ignoring coexisting conditions
can inflate disability burden. Our study applied
discounting and age weighting to YLD estimations
for a balanced assessment of long-term disability
burden. While WHO removed these adjustments
post-2010, earlier methods recognized their role
in health intervention planning and economic
evaluations.?® Age weighting reflects variations in
occupational health priorities, helping align YLD
calculations with real-world workplace trends.
However, critics argue that age at disease onset
should not influence health calculations, indicating
that identical conditions should be assessed equally,
regardless of age. This raises concerns about fairness
and accuracy in weighted assessments.?’
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GBD studies favor prevalence-based approaches
for simplicity and data accessibility, as noted by
Murray and Lopez, who emphasized their clarity
in assessing current disease burden. GBD 2010
adopted prevalence-based calculations, using the
mean patient age as onset age for forward-looking
analyses, whereas incidence-based approaches
estimate total years lost from diagnosis. Given that
our dataset includes disease diagnosis ages, we
applied both methods for a comprehensive YLD
assessment.!

Our analysis highlights job stress and healthcare
exposures as key contributors to disease burden,
beyond headache diagnoses. Occupational adjustments
in epidemiology are crucial, and interventions
should focus on health workers with comorbidities,
especially those with mental health conditions. The
key strength of this study is its large, diverse sample
of 5,924 university health workers, providing strong
disability estimates and occupation-specific insights.
Additionally, using comorbidity-adjusted calculations
and both incidence- and prevalence-based methods
improves burden assessment and strengthens
comparative analyses. However, this study has several
limitations. Its use of binary disecase data (recording
only the presence or absence of conditions) limits
severity assessments. To mitigate this, we applied
Global Burden of Disease (GBD) derived disability
weights, ensuring more precise YLD estimations
despite this constraint. Furthermore, the study did
not differentiate between specific headache types
(e.g., migraine, tension-type headache), which could
influence disability estimates. Lastly, the findings
are primarily generalizable to health workers within
university settings and may not be fully representative
of the broader working population or other healthcare
sectors, limiting the direct transferability of these
results.

Conclusion

This study highlights significant headache-related
disability disparities, with depression (58.6%) being
a major comorbidity. Younger individuals (20-34
years) showed the highest YLD, while education,
socioeconomic status, and job type, particularly
clinical staff, influenced disability levels. Our use of
comorbidity-adjusted, incidence- and prevalence-based
YLD calculations, along with GBD-derived disability
weights, enhanced accuracy despite limitations in the
binary disease data. These findings underscore the
need for targeted interventions to improve workplace
health and healthcare accessibility. Future research
should include longitudinal studies to track disability
progression and utilize more detailed data on headache
types and severity, potentially incorporating qualitative
approaches for deeper insights.
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