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Abstract

Background: Neck pain is a complex musculoskeletal disorder that can result in
substantial morbidity. The present article presents the neck pain burden in Iranians
who were at least 70 years old, from 1990 to 2019, by sex, age group, and
province.

Methods: Publicly available information on the prevalence, incidence, and years lived
with disability (YLD) caused by neck pain was extracted from the Global Burden of
Disease study 2019. The estimates were all provided as counts and age-standardized
rates (per 100,000), and included 95% uncertainty intervals.

Results: The point prevalence of neck pain in 2019 was 8710.6, while the
incidence rate was 1334.7 per 100,000 population. That same year, there were
number of 27.8 thousand YLDs and an YLD rate of 801.7 per 100,000. The
prevalence, incidence, and YLD rates did not change substantially over the
measurement period (1990-2019). The highest YLD rate was found in Tehran
(960.9 per 100,000), while Kohgiluyeh and Boyer-Ahmad had the lowest (730.5
per 100,000). Females had slightly higher prevalent cases, incident cases, and
YLDs, as well as their corresponding rates in 2019. In 2019, the number of
prevalent cases, incident cases, and YLDs peaked in the 70-74 age group, for
both sexes, and in all cases they reduced with age. In both 1990 and 2019, Iran
had a higher YLD rate than that found among elderly adults in the Middle East and
North Africa region.

Conclusions: The burden of neck pain in Iran has decreased slightly over the last
three decades, but it still imposes a substantial burden and is higher than that found
in the rest of the region. Therefore, preventive programs should be initiated at a

young age to reduce the attributable burden later in life.
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1 | INTRODUCTION

Neck pain is a relatively common and debilitating musculoskeletal
disorder that has been associated with a broad range of biological
(e.g., sex and age) and psychological (e.g., sleep problems and
depression) risk factors.! In a study of community-dwelling adults in
Iran, the researchers found that 15.3% of the participants had chronic
neck pain.2 In 2017, neck pain accounted for the second largest
(21.7%) proportion of musculoskeletal-related disability-adjusted life-
years (DALYSs) in Iran, with only low back pain being larger (50.1%).2
The direct and indirect costs associated with neck pain are
substantial.* In 2016, the combination of neck pain and lower back
pain cost the United States $134.5 billion, which was the highest cost
incurred from the 154 conditions measured.® In addition, neck pain is
associated with several mental and physical diseases, such as
depression and autoimmune diseases.’

In 2019, the age-standardized years lived with disability (YLDs)
due to neck pain were higher in the Middle East and North Africa
(MENA) region than the global average (303.0 vs. 267.4 per
100,000).6 Moreover, in 2019 Iran had the highest age-
standardized YLD rate (423.5 per 100,000) in MENA.¢ Globally, the
burden of neck pain was higher among the middle aged and elderly
females, and its burden was found to be higher in countries with a
higher socioeconomic status.®

Iran is a multi-ethnic country with wide socioeconomic inequali-
ties, where large changes in the food industry, social support, and
healthcare systems have recently taken place.” These changes can lead
to increases in the life expectancy of the population, as well as in the
number of elderly adults in the future.® A study in Iran, which took
place between 2014 and 2015, found the lifetime prevalence of neck
pain to be 62.1%.° Several risk factors have been identified for
musculoskeletal and neck pain in Iran, such as living in urban areas, low
socioeconomic status, obesity, poor mental health, place of work, and
being married.’°"*2 Understanding the neck pain burden among
Iranians aged 70 and above is of great importance to health policy
makers for planning, resource allocation, and providing better medical
and social care. Previous research has reported the worldwide burden
of neck pain in 2019% and 2017,'° as well as the burden of
musculoskeletal disorders in the Eastern Mediterranean Region
(EMR) in 2013 and in Iran in 2017.% Also, the burden of low back
pain among the elderly in Iran over 1990-2019 has been previously
reported.®> However, the burden of neck pain among Iranians aged 70
and above has not previously been investigated. This research reports
the prevalence, incidence, and YLDs due to neck pain in those aged at

least 70 years old, from 1990 to 2019, by sex, age group, and province.

2 | METHODS
2.1 | Overview

The Global Burden of Disease Study (GBD) aims to monitor and
report the burden of diseases and injuries all over the world. This

enormous undertaking is led by the Institute for Health Metrics and
Evaluation, with the 2019 iteration reporting the worldwide burden,
from 1990 to 2019, of almost 370 diseases and injuries.l‘(’*17 The
present article reports the prevalence, incidence, and YLDs due to
neck pain among the elderly in Iran, along with its 31 provinces
(i.e., Alborz, Ardebil, Bushehr, Chahar Mahaal and Bakhtiari, East
Azarbayejan, Fars, Gilan, Golestan, Hamadan, Hormozgan, llam,
Khuzestan,

Markazi,

Mazandaran, North Khorasan, Qazvin, Qom, Semnan, Sistan and

Isfahan, Kerman, Kermanshah, Khorasan-e-Razavi,

Kohgiluyeh and Boyer-Ahmad, Kurdistan, Lorestan,
Baluchistan, South Khorasan, Tehran, West Azarbayejan, Yazd, and
Zanja). The data can be viewed at the following website: http://ghdx.
healthdata.org/gbd-results-tool. It should be noted that this study
used extant data that was collected and made publicly available

through the GBD project.

2.2 | Case definition and data sources

The definition of neck pain was pain in the neck that lasts at least 1
day, and may also include referred pain in the upper limb(s). The
International Classification of Diseases codes from Version 9 (723.1)
and version 10 (M54.2) were used to determine neck pain.
Systematic reviews of the literature were carried out in GBD 2010
(i.e, Ovid MEDLINE, EMBASE, CINAHL, CAB abstracts, WHOLIS,
and SIGLE) and in GBD 2017 (i.e., PubMed) up to October 2017,
without language constraints. The appropriate terms (i.e., “neck pain,”

» o«

“neck ache,” “neckache,” and “cervical pain”) were searched sepa-
rately and in combination with study types (i.e., cross-sectional,
cross-sectional, epidemiol*, inciden*, prevalen*, population-based,
population based, population sample, population study, survey).
Published articles that did not use a population-based sampling
strategy to obtain a representative sample, included less than 150
individuals, were only reviews, or only studied a particular category of
neck pain (e.g., pain after a car crash) were all excluded. The GBD
team members conducted the literature review and the sources used
are available from this website: https://ghdx.healthdata.org/gbd-
2019/data-input-sources.*®

2.3 | Data processing and disease model

All prevalence estimates were separated into sex and age categories,
whenever possible. When the prevalence of neck pain was provided
for wide age ranges by sex, or smaller age ranges with the two sexes
combined, the sex ratios reported and bounds of uncertainty were
utilized to create separate age-specific estimates for both sexes. If
there was no within-study sex ratio provided, the prevalence
statistics were separated using a sex ratio generated by meta-
analyzing the sex-specific data with meta-regression (Bayesian,
Regularized and Trimmed—MR-BRT).}® Following bias correction,
the DisMod-MR 2.1 tool was utilized to disaggregated broad age
groupings (i.e., >25 years) into more refined 5-year age categories. In
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addition, MR-BRT was utlized to correct for bias due to the use of
different neck pain criteria. There were assumed to be no cases of
neck pain before the age of 5 and there were no instances of

mortality due to neck pain.t®

2.4 | Severity and years lived with disability

There were four sequelae (i.e., mild, moderate, severe, and most
severe) that had disability weights (DWs) of 0.052, 0.112, 0.226, and
0.300, respectively. The YLDs were estimated by multiplying the
DWs for the four sequelae by their respective prevalence estimates.
YLDs measure the burden of a disease, with one YLD corresponding
to the loss of 12 months of healthy life due to the disease or
disability. The YLDs are also commonly added to the years of life lost
to estimate the DALYs for a particular disease. As no mortality was
attributable to neck pain, the YLDs and DALYs were the same.*®

2.5 | Compilation of results

All estimates were accompanied by 95% uncertainty intervals (Uls),
generated by undertaking 1000 iterations at every computation step
and integrating this with uncertainty sourced from the input data,
measurement error, and non-sampling error. The 1000 estimates
were arranged in numerical order, with the 95% Uls ranging from the
25th to the 975th values. All figures were created using the statistical
package R (Version 3.6.1).

3 | RESULTS

3.1 | National level

The number of prevalent cases of neck pain among Iranians aged 70
and older were 302.4 thousand cases (95% Ul: 201.5-441.5
thousand), which corresponded to a point prevalence of 8710.6 per
100,000 (95% Ul: 5804.0-12717.4). The number of incident cases
were 46.3 thousand (95% Ul: 27.5-81.9) and the incidence rate was
1334.7 per 100,000 (95% Ul: 793.2-2358.8). In addition, there were
27.8 thousand (95% Ul: 16.7-43.9) YLDs and a YLD rate of 801.7 per
100,000 (95% Ul: 480.7-1264.7). Table 1 shows there were no
substantial changes in the prevalence, incidence, and YLD rates from
1990 to 2019 (Table 1).

3.2 | Provincial level

The largest number of prevalent cases in 2019 were found in Tehran
(71,505 [95% Ul: 47,860-103,712]), Khorasan-e-Razavi (21,988
[95% Ul: 14,460-32,420]), and (20,807 [95% Ul
13,700-30,616]), while the lowest were found in llam (1549 [95%
Ul: 1016-2291]), Kohgiluyeh and Boyer-Ahmad (1680 (95% Ul:

Isfahan
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1118-2455]) and Semnan (2832 [95% Ul: 1860-4187]). That same
year, the point prevalence rates (per 100,000 population) were
highest in Tehran (10444.4 [95% Ul: 6990.7-15148.6]), Bushehr
(8596.5 [95% Ul: 5620.1-12877.4]), and West Azarbayejan (8495.6
[95% Ul: 5570.8-12611.2]). Conversely, the lowest point prevalence
were reported in Kohgiluyeh and Boyer-Ahmad (7891.4 [95% UI:
5251.4-11530.3]), Sistan and Baluchistan (8008.4 [95% Ul:
5320.0-11717.2]) and Markazi (8063.0 [95% Ul: 5390.2-11633.3])
(Figure 1A and Table S1). Figure S1 presents the point prevalence
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estimates (per 100,000) of neck pain among lIranians aged 70 or
older, by sex, at the provincial level.

The incidence rates of neck pain (per 100,000) in 2019 were
highest in Tehran (1475.8 [95% Ul: 881.9-2650.4]), Bushehr
(1356.9 [95% Ul: 774.0-2469.4]), and Alborz (1344.2 [95% Ul:
760.6-2439.5]) and lowest in Kohgiluyeh and Boyer-Ahmad
(1243.5 [95% Ul: 769.2-2161.4]), Markazi (1254.1 [95% Ul:
779.8-2169.3]), and Sistan and Baluchistan (1260.3 [95% Ul:
774.4-2187.4]) (Figure 1B and Table S2). Figure S2 displays the
provincial-level sex-specific estimations of the neck pain inci-
dence rates (per 100,000) for the year 2019. This shows there
were no significant sex differences in any of the provinces.

In 2019, the highest YLD rates of neck pain (per 100,000) were
found in Tehran (960.9 [95% Ul: 572.3-1530.9]), Bushehr (794.1
[95% Ul: 470.4-1280.8]), and West Azarbayejan (783.2 (95% Ul:
462.7-1248.0]). Conversely, Kohgiluyeh and Boyer-Ahmad (730.5
[95% Ul: 437.0-1152.2]), Sistan and Baluchistan (740.1 [95% UI:
441.3-1174.1]), and Markazi (742.0 [95% Ul: 444.0-1184.1]) had the
lowest YLD rates (Figure 1C and Table S3). Figure S3 presents the
2019 sex-specific YLD estimates (per 100,000) by province.
Figure S3 also shows that there were no differences between males

and females in the YLD rates.

3.3 | Age and sex patterns

In 2019, the number of prevalent cases, incident cases, and YLDs in
Iran, along with their associated rates, had no significant sex
differences, although the number of prevalent cases, incident cases,
and YLDs were higher for females. The number of prevalent cases
was highest in the 70-74 age group for both males and females, but
the number of cases declined with age. The point prevalence was
highest in the 70-74 age group, for both sexes, but then declined
with increasing age (Figure 2A). Moreover, the point prevalence
decreased in all provinces from 1990 to 2019, except for a
nonsignificant increase among females in llam. In addition, the point
prevalence did not change significantly for either sex in any of the
provinces over the period 1990-2019 (Figure S4).

The incidence rates of neck pain were highest in the 70-74 age
group for both sexes, declined to the 90-94 age group, and then
increased slightly in the 95+ age group. Furthermore, the largest
number of incident cases, for both males and females, were found in
the 70-74 age group and these declined with increasing age
(Figure 2B). There were no significant sex differences, at the
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provincial level, with regard to the incidence rate of neck pain among
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= ﬁ ; : S} a 3 the elderly in Iran from 1990 to 2019 (Figure S5).
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FIGURE 1 Point prevalence (A), incidence (B), and YLD rates (C) for neck pain (per 100,000 population) in 2019 for Iranians aged 70 and
older, by province. YLD, years-lived-with-disability. (generated from data available from http://ghdx.healthdata.org/gbd-results-tool).

averages for both sexes (6312.9 vs. 5282.9 per 100,000).2? In addition,
according to a study conducted in 2019, a high body mass index
emerged as a prominent factor contributing to musculoskeletal pain in
Iran.?! In addition, a study conducted in Iran showed that having a high
body mass index was one of the largest contributors to musculoskeletal
pain.?? This finding may be one of the reasons why Iran has a high neck
pain burden. Having a history of smoking has also been found to be
related to impairment of the musculoskeletal system, lower bone
marrow density,2® as well as higher instances of lower back pain,?* as
well as neck pain.? The age-standardized point prevalence of smoking
in Iran increased in both males (2.3%) and females (8.3%) between 1990
and 2019, whereas globally smoking decreased over the last three
decades in both females (-37.7%) and males (-27.5%).2> Furthermore,
the average number of cigarettes smoked each day in Iran has grown
from 10.4 in 2016 to 12.4 in 2021.2° This finding may also be a factor in
the higher prevalence and burden of neck pain in Iran over the
1990-2019 period, as well as into the future. There are a number of
additional risk factors for neck pain that should be examined in future

observational studies and meta-analyses, including low socio-
occupational level, high job demands, and having a history of underlying
diseases.!

At the subnational level, Tehran had the largest burden attributable
to neck pain, while Kohgiluyeh and Boyer-Ahmad had the lowest.
Another factor related to the higher incidence of neck pain in Tehran
may be the prevalence of inappropriate working conditions. For
example, a cross-sectional study of 586 school teachers in Tehran
showed the annual prevalence of neck pain was 37%.2” However, an
intervention grounded in the health beliefs model resulted in improve-
ments in health-promoting practices related to neck well-being among
school children in Tehran.?® In addition, a systematic review found there
was a lower risk of nonspecific neck pain in those who frequently
engage in physical activity.?? Furthermore, in 2021, a large-scale survey
showed that Tehran had one of the lowest levels of physical activity in
Iran, while Kohgiluyeh and Boyer-Ahmad was among the highest.*
Moreover, not engaging in sufficient physical activity was most

problematic among adults aged =75 years of age in Iran (68.1%).%°
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There are several barriers among the elderly in Iran that should be
addressed in any interventions aimed at increasing physical activity to
prevent neck pain, including social pressure, a lack of interest, fear of
falling, walking problems, and not having enough time.3! In addition, the
development of conceptual models for increasing physical exercise in
middle-aged Iranian women has produced promising outcomes, such as
increased physical activity and a lower average body mass index.?

In agreement with the current results, studies using the GBD 2019
and GBD 2017 data showed that the global burden of neck pain was
higher among females and in those aged 70-74 years old.*® Similarly,
in 2017 the global point prevalence of musculoskeletal disorders rose
with advancing age and was lower in men than it was in women.%® In
MENA, the DALY rate of musculoskeletal disorders increased with age
and was highest in the 70-74 age group in both 1990 and 2019.28 The
elevated occurrence of neck pain in the elderly could potentially be due
to a heightened prevalence of several risk factors, including smoking
tobacco. This connection is underscored by evidence indicating that the
prevalence of tobacco smoking in Iran increases with advancing age for
both sexes in Iran.®* The elderly population also has a higher prevalence
of neck pain due to the degenerative changes that take place in the
cervical spine with advancing age and the increased prevalence of
osteoarthritis with age.>®® The finding that females have a higher
prevalence of neck pain can be explained by different biological,
psychological, and cultural factors, along with higher exposure to work-
related factors, such as engaging more often in repetitive and
monotonous activities than men.3¢

The current research found that the neck pain burden reduced
between 1990 and 2019, although the changes were not statistically
significant. Similarly, the age-standardized DALY rate of neck pain in
MENA hardly changed from 1990 to 2019 (304 to 303 per 100,000

population).'® Nevertheless, neck pain still has a very high number of
YLDs and prevalent cases. Therefore, the implementation of
healthcare measures that target the relevant risk factors at the
country and provincial levels is needed to reduce this burden.
Furthermore, a comprehensive systematic review and meta-analysis
showed that engaging in exercise could lead to a substantial 68%
reduction in the risk of experiencing a fresh episode of neck pain
(odds ratio: 0.32; 95% Cl: 0.12-0.86).3” In addition, ergonomic
interventions for young workers can be useful in preventing neck
pain later in life.3%3 Targeting the psychosocial risk factors for neck
pain, like a depressed mood and perceived muscular tension, using
physical leisure activities and increasing the endurance of the cervical
extensor are recommended.*°

The findings of the present research are important from the
clinical, research, and public health perspectives. Physicians and
researchers can use the results to determine the mechanisms of neck
pain development, discover the important risk factors, and design
interventions to control pain and increase life quality in affected
individuals. Moreover, public policymakers can use the findings to
prepare preventive programs for neck pain and rehabilitative
interventions for the elderly population in Iran and its provinces. In
addition, these findings can help with resource allocation by sex and

age group.

4.1 | Strengths and limitations

The current research was the first to utilize GBD 2019 data to evaluate
the burden of neck pain among older adults in Iran and its provinces.
Nevertheless, this research has a number of shortcomings that need to
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be taken into account. Data sparsity is one of the main limitations of the
current research, which is shared by other GBD publications. Data
sparsity is especially problematic in low- to middle-income countries,
like Iran, that do not have registration systems for most of the diseases,
including neck pain. The absence of a comprehensive registration
system can result in a lack of real data and the need to model the neck
pain burden in Iran, along with its provinces. Secondly, using different
definitions for neck pain can affect the overall burden estimated,
although models were used to adjust for the different definitions of
neck pain. Thirdly, the survey that was used to determine the DWs
might lead to recall bias, as a result of the long-term follow-up periods,
and these DW were not developed specifically for Iran. Fourthly, the
burden of neck pain due to each risk factor, as well as by to race/
ethnicity, severity, and onset (i.e., acute or chronic), were not estimated
in the current study. Fifthly, the statistical analyses were mainly
conducted by the GBD study. We were not able to perform any
additional analyses on this data (e.g., analyses of time trends or testing
for significant demographic/regional variations and their stability over
time), since the study was conducted at the national level, in a specific
age groups, and the estimates for this subgroup may be more severely
affected by data sparsity. These points should be taken into considera-

tion and integrated into forthcoming GBD projects.

5 | CONCLUSIONS

Although the burden of neck pain among elderly Iranians has
decreased in the last 30 years, the number of prevalent cases and
YLDs attributable to neck pain remains high. The current research
highlights the need to implement preventive strategies and thera-
peutic interventions during the early phases of this disorder,

especially in females and in provinces like Tehran.
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