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Abstract

Objectives — The purpose of the study was to assess the
prevalence of both non-chronic and chronic pain among
women of childbearing age and describe the impact that
pain has on their health-related quality of life (HRQoL).
Methods - This is a cross-sectional cohort study, and the
data were collected as part of the ICEPAIN nationwide study.
Participants were recruited from a randomised sample, stra-
tified by age and residence to secure a proportional sample,
by email invitation. Women between 18 and 45 years of age
participated, and data were collected through a web-based
platform with questionnaires that measured sociodemo-
graphic characteristics, lifestyle factors, sleep quality, pain
severity, characteristics of pain, pain interference (Brief Pain
Inventory), and HRQoL (SF-12-v2). Spearman correlation was
used when assessing relationships between demographic and
lifestyle factors, and HRQoL and pain. Chi-square,
Mann-Whitney U, ANOVA, and multivariate general linear
model were used to assess group differences.

Results — In total, 969 women of childbearing age (18-45
years) participated in the study, and the response rate was
34.8%. The average age was 36.1 + 6.3 years, and the
majority (82.5%) were married, cohabiting, or in a steady rela-
tionship. Altogether, 45.9% of the sample reported having pain
during the past week (n = 445); the vast majority, 80.4% (n =
366), had chronic pain. The majority of the participants, 57.3%,
had moderate or severe pain. Chronic pain was significantly
correlated with higher age, higher BMI, experiencing pain
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during the period, and poorer sleep quality. In contrast, no
significant correlation was found between chronic pain and
parity, residence, education, physical exercise, smoking, or
alcohol drinking. Both non-chronic and chronic pain interfered
with mood, sleep, general activities, and other aspects of daily
life, and the effect of pain was significantly greater among
women with chronic pain. Among these, pain severity was
strongly correlated with the level of pain interference (0.79).
A negative correlation between pain interference and HRQoL
(physical component score, —0.64, and mental component
score, —0.34) was observed among women with chronic pain.
Conclusions — Both non-chronic and chronic pain are
common among women of childbearing age in Iceland. It
interferes with daily life and affects their HRQoL.

Keywords: pain, non-chronic pain, chronic pain, women,
childbearing age, health-related quality of life, survey

1 Introduction

Pain is considered one of the most burdensome health
problems that affects people’s general activities. Studies
have been conducted on the general prevalence of non-
chronic and chronic pain in the population; however,
many have focused on elderly individuals rather than
examining how pain affects the health-related quality of
life (HRQoL) of young women. Understanding the fre-
quency of non-chronic and chronic pain among young
women and its impact on their lives is important because
they often engage in multiple activities, such as studying,
working, and caring for children and their families. Women
are more likely to experience pain than men, which can
partly be related to pain during menstruation, endometriosis,
miscarriage, pregnancy or childbirth [1-3].

It is essential not only to focus on the prevalence of
chronic pain but also to examine the overall prevalence of
non-chronic pain among women of childbearing age and
its potential impact on their lives [3]. Chronic pain can
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negatively impact quality of life and affect both physical
and mental health [4-6]. According to Westergarden et al.
[7], women living with chronic pain experience various
consequences that chronic pain has on daily life, such as
feeling lonely and neglected, as well as struggling between
a sense of ability and inability. Hence, women found it
difficult to cope with the increased stress and reliance on
others caused by chronic pain, which made them feel
uncertain about their abilities in daily life. Planning their
daily activities was also challenging, as they could never
predict how the pain would impact them each day. The pre-
valence of chronic pain varies significantly across population-
based studies worldwide, with reported rates ranging from 0
to 24%, depending on various definitions of chronic pain on
inclusion criteria, and the variables measured, culture, age,
and more. Additionally, approximately one in ten adults in
the general population has reported chronic pain, with poten-
tial variations influenced by sociocultural factors [8].

The prevalence of chronic pain has been measured
worldwide, and in a review study, the prevalence was
11-31% among individuals of different ages. According to
Abate et al. [9], women have greater overall years lived
with disability (YLD) rates from the age of 10-14 years than
men. The YLD rate from 1990 to 2017 decreased by 3-9%, and
the leading causes of YLDs were low-back pain and headache
disorders. Chronic pain as a primary symptom, such as
migraine, headache, neck pain, and low-back pain, accounted
for 22.9% of the total YLD worldwide compared to mental
disorders (accounting for 14.4%) and cardiovascular disease
(accounting for 8.5%) [9]. Pain also had both a personal and
an economic burden for women and their families [10].

Studies indicate that chronic pain is more common
among women and individuals over the age of 40. Other
studies have also shown that women tend to experience
pain more frequently than men, pain and pain prevalence
tend to rise with age, and those who live in rural areas
typically exhibit higher pain prevalence compared to those
in urban areas [2,3,11].

In a population-based study conducted in Iceland among
people aged 20-70 years, the prevalence of pain during the
past week was 55%. Women were more likely to have experi-
enced pain during the previous week (57.3%) than men
(53.2%), and among women of childbearing age between 20
and 40 years, the prevalence was approximately 50-52% [12].

Focusing on non-chronic pain, lasting less than 3 months,
and pain persisting for more than 3 months is important to
define different types of pain. The International Association
for the Study of Pain has defined pain as an unpleasant sen-
sory and emotional experience associated with or resembling
that associated with actual or potential tissue damage; the
definition is expanded by the addition of six key notes, and
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the etymology of the word “pain” is included for further
valuable context. For example, pain is said to be always a
personal experience influenced, to varying degrees, by biolo-
gical, psychological, and social factors [13]. Chronic pain has
been defined as pain that has persisted past the normal time
of healing and lasted longer than 3 months [14].

Women of childbearing age often experience non-
chronic pain related to menstruation, pregnancy, child-
birth, and the postpartum period. This pain can affect their
lives in many ways [15,16]. Menstruation can cause severe
pain both before and during menstruation, especially
among women who have not had children [17]. Further-
more, in a recent study conducted in Spain, findings
showed that during menstruation, up to 45% of women
experience menstrual migraine [15]. According to Allais
et al. [18], among approximately 50% of women with
migraine, migraine attacks are strongly related to the peri-
menstrual period.

Endometriosis, a condition in which the tissues that line
the uterus grow outside the uterus, is associated with severe
abdominal pain, as well as pain during sex and menstrual
periods [15]. Hence, women living with endometriosis often
experience chronic pain, which limits their daily life activ-
ities and negatively affects mood, sleep, walking ability, and
enjoyment of life. Studies have shown that women tend to
avoid activities in which they cannot participate due to pain,
which limits their social interactions. Additionally, pain also
has negative effects on their overall health [19]. According to
Jonsdottir et al. [12], myalgia was the cause of chronic pain
among 41% of women in Iceland, and in 26% of the cases,
the cause was earlier trauma. Wear and tear was the cause
of pain for 25%, osteoarthritis for 23.9%, and fibromyalgia
for 12.8% among participants.

Significant physical and emotional changes occur
during pregnancy that can affect women’s health. The phy-
sical changes often cause both non-chronic and chronic
pain during early and late pregnancy, such as back pain
caused by increased weight [20,21]. Pelvic girdle pain (PGP)
is often a problem, according to Gashaw et al. [22], who
conducted a study with a sample consisting of 424 pregnant
women at 6-39 weeks’ gestation. The results showed that
the prevalence of PGP was 24.3%. According to Persson
et al. [23], pain during and after birth can be caused by
PGP, which can cause difficulties in women’s lives during
their childbearing age. Women describe increasing restric-
tions on daily activities during pregnancy, leading to
exhaustion and a dysfunctional sexual life characterised
by guilt and sexual frustration. Chronic pain affects sleep
quality and increases their feeling of being dependent on
others, leading to major internal conflict that negatively
impacts their self-image [24].
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Some of the main factors contributing to the reduction
in HRQoL during pregnancy are non-chronic back pain,
complications before and after pregnancy, smoking, his-
tory of alcohol dependence, and sleeping difficulties.
Other critical key factors associated with poor HRQoL
are, for example, nausea and vomiting, a history of alcohol
abuse, stress, and sexual or domestic violence [6,24].

Chronic pain can significantly impact a woman’s HRQoL,
both physically and emotionally, and her social well-being. It
can lead to sleep disturbances, reduced mobility, anxiety, and
depression, and can affect her ability to work and care for her
family [25,26]. In a study conducted in Brazil among women,
where the average age was 37 years, chronic pelvic pain
significantly decreased women’s HRQoL compared with
women who did not have chronic pelvic pain [4].

The aim of this study was to evaluate the prevalence of
both non-chronic and chronic pain among women of child-
bearing age and to describe its impact on their HRQoL. The
hypothesis was that the prevalence of both non-chronic
and chronic pain among women of childbearing age is
relatively high and significantly affects their HRQoL.

2 Methods

2.1 Setting, sample, and data collection

Iceland has a population of approximately 390,000 inhabi-
tants, with about 75,000 women aged between 18 and 45
years, and each year, about 4,400 women give birth. The
total number of live-born babies per woman in 2022 was
1.59, the lowest since the measurement began in 1853.
About 14% of women in Iceland are single and live with
their children at home [27]. In 2022, 53.9% of women aged
25-64 years in Iceland had a university education, com-
pared to 32.9% of men, and the level of education among
individuals residing in rural areas was lower compared to
those living in the capital region. In 2021, 75.1% of women
worked outside their home, with an average of 32.4h of
work per week [28].

Data were collected through a web-based platform
provided by a service contractor, Maskina, using a national
panel representing a randomised population sample from
the National Population Register of Iceland.

This study is part of the ICEPAIN study, where a
sample of 12,400 individuals aged 18-80 years was ran-
domly selected and invited by email to participate in the
study, and to secure proportionality, the sample was stra-
tified in relation to age and residence. The overall response
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rate was 44.8% (N = 5.557), where 57.3% were women, and
the response rate among childbearing women was 34.8%. A
sample from the study was drawn from that database. The
inclusion criteria specified that participants had to be
women between the ages of 18 and 45, who could under-
stand and complete the questionnaires in Icelandic. There
were no exclusion criteria for participation.

The questionnaire measured sociodemographic char-
acteristics, lifestyle factors, sleep quality, pain severity,
characteristics of pain, pain interference, and HRQoL.

2.2 Sociodemographic characteristics

The sociodemographic data collected were age (years), marital
status (married/cohabiting, single, divorced, widow), education
(years of education, primary, tertiary, higher), residency (rural/
capital area), and fertility history such as if they had children
(yes/no, and if yes, how many), if they had a child under one
year of age, if they were pregnant (yes/no, if yes, number of
pregnancies, 1-10), miscarriage (yes/no, if yes, number, 1-10),
pregnancy (yes/no, if yes, number, 1-10), and experience of last
birth (very positive/rather positive/mixed feelings/rather nega-
tive/very negative). Participants were asked about their height
(cm) and weight (kg), which were used to calculate their BMI
Only two (0.2%) of the participants could be categorised as
underweight. Correspondingly, BMI values were placed into
three categories: normal weight (BMI < 25), overweight (BMI
25-30), or obesity (BMI > 30).

2.3 Lifestyle variables

Questions on lifestyle were specially designed to collect
data for this study. Questions from the Health and Well-
being of Icelanders questionnaire were used to evaluate
the physical activity [29]. Participants were asked how
often and for how long they engaged in physical exercise
for the conscious purpose of strengthening the body, for
example, swimming, walking, cycling, or other physical
exercises. The response options for frequency were never,
less than once per month, 1-3 times per month, 1-2 times
per week, 3 times per week, or more. The response options
for duration were less than 15 min, 15-29 min, 30-60 min,
or more than 60 min. Based on information on frequency
and duration, physical exercise was recorded into four
categories: no exercise, little exercise (<15 min per week),
moderate exercise (15-45 min per week), or exercise more
than 45 min per week.
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Information about smoking was collected by asking par-
ticipants if they smoked or had ever smoked (cigarettes,
cigars, pipes), and current smokers were asked about
smoking habits (daily, at least once a week, less than once a
week). Questions on the frequency and type of alcoholic bev-
erage (light wine, beer, strong alcohol drinks) were asked to
assess participants’ alcoholic consumption, and responses
were categorised into two groups: those who drank once a
month or less and those who drank twice a month or more.

Questions from the Health and Well-being of Icelanders
questionnaire were used to evaluate the quality of sleep, sleep
hours, and sleeping problems [29]. Participants were asked
how many hours (less than 5h up to more than 10 h) they
usually sleep each night. Answers were collapsed into three
categories: <6 h, 7-8 h, or 29 h. Sleep quality was assessed by
the question: How often or rarely have the following occurred
in the last 4 weeks in relation to sleeping at night? The state-
ments were (1) I slept continuously all night, (2) I woke up
rested after a good night’s sleep, (3) I had a hard time falling
asleep, and (4) I woke up after falling asleep and had a hard
time getting back to sleep. The response options for each
statement were never, seldom, sometimes, often, or every
night. Responses were grouped into three categories: no
sleeping problems, moderate sleeping problems, and serious
sleeping problems. Those who responded to statements 1 and
2 with never or seldom and statement 3 with often or always
were considered as having severe sleeping problems. Those
responding sometimes to all statements, or seldom or some-
times to one or two statements, and sometimes to others were
considered as having moderate sleeping problems. Those
who responded often or always to statements 1 and 2 and
never or seldom to statements 3 and 4 were considered to
have no sleeping problems.

2.4 Pain prevalence, characteristics of pain,
and pain interference with life

The Icelandic version of the Brief Pain Inventory (BPI) was
used to evaluate pain severity, pain location, and pain
interference [30,31]. Participants were asked if they had
experienced pain (other than minor headaches, sprains,
or toothache) the previous week (yes/no), and those who
responded with yes were asked how long the pain had
lasted (years, months, weeks) and to indicate locations
where they felt pain on a body map.

The BPI contains four questions regarding pain severity
during the past 24 h (pain now, average pain, worst, and least
pain) on a scale from 0 to 10, where 0 indicates no pain, and
10 is the worst pain imaginable. Questions on pain
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interference evaluate pain interference in seven aspects of
daily life: daily activities, mood, mobility, work, social rela-
tions, sleep, and life satisfaction. On a 0-10 scale, anchored
with does not interfere (0) and completely interferes (10) [30].
By using the mean of the four severity items and the seven
interference items separately, two composite scores, the Pain
Severity Index (PSI) and the Pain Interference Index (PII), are
calculated [32]. The BPI has been translated into Icelandic and
validated in a general population sample of Icelandic adults
experiencing pain of various origins and found to be both
reliable and valid [12,31].

2.5 HRQoL

The Short Form 12 Health Survey Version 2 (SF-12v2) is a
self-rated questionnaire developed to assess some primary
aspects of HRQoL and perceived health status in various
health conditions [33]. The instrument comprises 12 mul-
tiple-choice questions, measuring 8 domains (physical
functioning, physical role limitations, bodily pain, general
health, vitality, social functioning, emotional role limita-
tions, and mental health). From these eight domains, the
physical component (PCS) and mental component (MCS)
summary scores are calculated. Each component is scored
on a 0-100 scale, with a mean of 50, where higher scores
indicate better health [33,34]. The instrument has shown
good reliability and validity when assessing HRQoL in
population surveys. The reliability and validity of the
instrument have been tested and confirmed in relation to
public health [33,35,36].

2.6 Statistical analyses

Data were analysed using SPSS for Windows (version 28.0).
Descriptive statistics are presented as numbers and per-
centages for categorical variables, while continuous vari-
ables are presented with mean, standard deviation, and
the number of observations. The chi-square test for inde-
pendence was used to analyse the relationship between
categorical variables. Differences in mean age and BMI
among pain groups were analysed using ANOVA with a
Bonferroni post-hoc test to determine which group means
are significantly different. Group differences in pain interfer-
ence scale scores were analysed using the Mann-Whitney U
test due to the ordinal nature of the data. Spearman’s rank-
order correlation coefficient (rho) was used to assess the
strength and direction of the relationship between chronic
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pain, pain interference, and participant characteristics. A
bootstrapped multivariate general linear model was used to
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Table 1: Continued

assess the impact of PCS, MCS, age, and chronic pain on seven n %
health-related outcome variables: daily activities, mood, parital status
mobility, work, social relations, sleep, and life satisfaction. Married/cohabiting/steady relationship 799 825
Bootstrapping helps ensure robust inference in case of Single/divorced/widowed 170 17.5
unequal error variances. Pairwise deletion was used in the ~Residence
analyses to handle missing data, as the analyses focused Capital area b24 542
. . . o . Outside the capital area 442 458
mainly on pairwise relationships. This allows for maximum gy, o0
use of available data, which can lead to more robust statistical ~ primary 56 65
analyses. Also, in most cases, the proportion of missing data  Secondary 227 264
was less than 5%. This methodological approach corroborates — Tertiary ) 577 671
the study’s aim to evaluate the prevalence of pain and chronic E'ZV'SI (kg/m?) 285 341
pain among women of childbearing age and to elucidate its 25-30 253 30:2
impact on HRQoL. The underlying hypothesis suggests that 3, 299 357
both non-chronic and chronic pain significantly affect mul-  smoking
tiple aspects of women’s lives. Never 528 623
Previous 233 275
Current 87 103
Alcohol drinking
3 RESUItS Once a month or less 505 56.4
Twice a month or more 391 436
Sleep quality
3.1 Characteristics of participants No sleeping problems 361 397
Moderate sleeping problems 244 26.8
.. . Severe sleeping problems 305 335
In total, 5.557 people participated in the ICEPAIN study, . .
) Physical exercise
with a response rate of 44.8%. Of these, 3,173 were Women, g eyercise/less than 15 min per week 170 18.9
and 996 were women of childbearing age (18-45 years), Little exercise 15-45 min per week 179  19.9
which constituted the sample in our study. The average Moderate exercise 45-90 min per week 236 262
age of the sample was 36.1 + 6.3 years, and 3.4% of the Exercise more than 50 min per week 316 351
women were pregnant at the time they answered the ques- 5:;" associated with period 52 752
tionnaire, which does not allow further analysis for that No 25 2 4:8
group. The majority, 82.5%, were married, cohabiting, or in  ympact of menstrual pain on daily life during the
a steady relationship, and 17.5% were divorced or single. period®
More than half lived in the capital area (54.2%), and most of ~ Yes 312 479
the women (75.8%) had children, where 10.4% having a N°' 340 521
child under the age of one year. Mean BMI was 28.4 + ggldren 658 753
6.1. Most of the women reported having menstrual pain 210 242
during their periods (75.2%), and for 47.9%, the pain had Have you given birth in the last 12 months?
negative effects on their daily lives. Further information is  Yes 69 104
presented in Table 1. No 594 896
Are you pregnant now?
Yes 33 5.0
Table 1: Characteristics of participants (N = 969) No 630 950
Experience of the last birth
n % Very positive 267 409
Rather positive 174 26.6
Age group (years) Mixed feelings 83 127
21-25 50 52 Rather negative 87 133
26-30 168 17.3 Very negative 42 6.4
31-35 207 214 Miscarried
36-40 231 238  Yes 261 311
41-45 313 323 No 605  69.9
(Continued)

@Only those who feel pain during periods.
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3.2 Prevalence, severity, and location of
non-chronic and chronic pain among
women during the past week

Of the total sample of respondents (n = 969), 45.9% reported
having experienced pain during the past week. Among
those with pain, the frequency of reported locations of
the pain were in the head and shoulder region (74%), lower
extremities (53%), the hip region (48%), lower back (47%),
upper extremities (38%), upper back (24%), chest region
(21%), and pelvis and genitals (20%). A large proportion
of women identified multiple pain locations during the past
week (n = 452), with 79% marking more than one area.
Moreover, 21% of the women reported pain in only one
region. Those with pain in two regions were 21%; in three
regions, 18%; in four regions, 13%; and 27% between five and
eight regions. Figure 1 shows the results from BPI assessing
pain severity during the past 24 h (pain now, average pain,
worst, and least pain). The mean for worst pain was 4.6 + 2.3,
while the mean for least pain was 1.7 + 1.7. The average mean
pain during the last 24 h was 3.9 + 2.0.

0.15

o
-
o

The worst pain

0.0 25 75 10.0

50
Pain Score

o
N

The least pain

0.0 — —
0.0 25

5.0
Pain Score
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Among women reporting pain during the past week
(n = 445), the vast majority, 80.4% (n = 366), had chronic
pain, with an average duration of 9.6 + 9.7 years. Table 2
presents a comparison between the three groups: no pain
during the past week, non-chronic pain during the past
week, and chronic pain.

3.3 Pain interference

To clarify the relationship between chronic pain and the
participants’ characteristics, Table 3 presents an analysis of
the correlations observed in the study. It highlights how
chronic pain significantly correlates with poorer HRQoL
and other lifestyle factors. Specifically, the data indicate
that chronic pain was correlated with a higher BMI, current
smoking, poorer sleep quality, and menstrual pain. In con-
trast, no significant correlation between chronic pain and
parity, residence, education, physical exercise, smoking, or
alcohol drinking was observed. Furthermore, pain interfer-
ence was significantly correlated (p < 0.001) with chronic pain
and HRQoL (both physical and mental component scores),

0.15

o
-
o

Average pain

0.00 :
. 50 75 10.0
Pain Score
0.15

o
-
o

Pain now

0.00 v
0.0 25 75 10.0

50
Pain Score

Figure 1: Density plots of pain severity during the last 24 h for worst, average, least, and pain now, with the mean value indicated.
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Table 2: Characteristics of those who experienced no pain, non-chronic pain during the past week, and chronic pain (N = 969)

No pain during Pain during the Pain during p-value®
the past week past week the past week
Non-chronic pain Chronic pain

m (sd/n) m (sd/n) m (sd/n)
Age (years) 35.8 (6.1/524) 35.7 (6.7/79) 36.8 (6.5/366) 0.044
BMI 27.6 (5.7/417) 28.2 (5.7/76) 29.5 (6.4/344) <0.001
Age group (years) n (%) n (%) n (%) p-valueb
21-25 21 (4.0) 11 (13.9) 18 (4.9) <0.001
26-30 101 (19.3) 8 (10.1) 59 (16.1)
31-35 119 (22.7) 14 (17.7) 74 (20.2)
36-40 138 (26.3) 23 (29.1) 70 (19.1)
41-45 145 (27.7) 23 (29.1) 145 (39.6)
Marital status
Married/cohabit/steady relationship 438 (83.6) 60 (75.9) 301 (82.2) 0.248
Single/divorced/widowed 86 (16.4) 19 (24.1) 65 (17.8)
Residence
Capital area 295 (56.6) 44 (55.7) 185 (50.5) 0.195
Outside the capital area 226 (43.4) 35 (44.3) 181 (49.5)
Education
Primary 16 (3.6) 7 (10.4) 33(9.4) 0.002
Secondary 111 (25.2) 13 (19.4) 103 (29.3)
Tertiary 314 (71.2) 47 (70.1) 216 (61.4)
BMI (kg/m?)
<25 167 (40.0) 29 (38.2) 89 (25.9) 0.002
25-30 121 (29.0) 21 (27.6) 111 (32.3)
>30 129 (30.9) 26 (34.2) 144 (41.9)
Smoking
Never 296 (68.7) 43 (58.1) 189 (55.1) 0.002
Previous 102 (23.7) 21 (28.4) 110 (32.1)
Current 33 (7.7) 10 (13.5) 44 (12.8)
Alcohol drinking
Once a month or less 237 (52.5) 40 (50.6) 228 (62.3) 0.011
Twice a month or more 214 (47.5) 39 (49.4) 138 (37.7)
Sleep quality
No sleeping problems 229 (49.0) 29 (37.7) 103 (28.1) <0.001
Moderate sleeping problems 123 (26.3) 23 (29.9) 98 (26.8)
Severe sleeping problems 115 (24.6) 25 (32.5) 165 (45.1)
Physical exercises
No exercise/less than 15 min per week 74 (16.2) 14 (17.7) 82 (22.4) 0.236
Little exercise 15-45 min per week 85 (18.6) 15 (19.0) 79 (21.6)
Moderate exercise 45-90 min per week 125 (27.4) 22 (27.8) 89 (24.3)
Exercise more than 90 min per week 172 (37.7) 28 (35.4) 116 (31.7)
Pain associated with the period
Yes 315 (60.1) 60 (75.9) 277 (75.7) <0.001
No/not applicable/missing 209 (39.9) 19 (24.1) 89 (24.3)
Effect of menstrual pain on daily life during
the period
Yes 124 (39.4) 27 (45.0) 161 (58.1) <0.001
No 191 (60.6) 33 (55.0) 116 (41.9)
Children
Yes 339 (64.7) 49 (62.0) 270 (73.8) 0.009
No 185 (35.3) 30 (38.0) 96 (26.2)
Experience of the last birth
Very positive 160 (47.8) 20 (40.8) 87 (32.3) 0.004
Rather positive 77 (23.0) 17 (34.7) 80 (29.7)
Mixed feelings 36 (10.7) 6 (12.2) 41 (15.2)

(Continued)
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Table 2: Continued
No pain during Pain during the Pain during p-value®
the past week past week the past week
Non-chronic pain Chronic pain
m (sd/n) m (sd/n) m (sd/n)
Rather negative 45 (13.4) 6 (12.2) 36 (13.4)
Very negative 17 (5.1) 0 (0.0) 25(9.3)
Miscarried
Yes 127 (24.2) 20 (25.3) 114 (31.1) 0.069
No 397 (75.8) 59 (74.7) 252 (68.9)

#ANOVA with Bonferroni post-hoc test revealing no significant differences in the mean between pain groups and a significantly lower BMI in those

with no pain compared to those with pain. °Chi-square tests.

Table 3: Correlation between chronic pain, pain interference, and characteristics of participants

Chronic pain Pain interference
Spearman’s rho p-value Spearman’s rho p-value

Chronic pain 1 0.233 <0.001
Pain interference 0.233 <0.001 1

Physical component score -0.424 <0.001 -0.641 <0.001
Mental component score -0.182 <0.001 -0.339 <0.001
Pain severity 0.232 <0.001 0.795 <0.001
Age 0.091 0.005 0.144 0.003
Marital status 0.004 0.891 0.025 0.614
Residence 0.058 0.072 0.072 0.147
Education -0.110 0.001 -0.194 <0.001
BMI (kg/m?) 0.143 <0.001 0.214 <0.001
Smoking 0.123 <0.001 0.124 0.015
Alcohol drinking 0.099 0.003 0.082 0.096
Sleep quality 0.222 <0.001 0.400 <0.001
Physical exercises -0.087 0.009 -0.135 0.006
Pain associated with the period 0.139 <0.001 0.049 0.316
Effect of menstrual pain on daily life during the period 0.177 <0.001 0.278 <0.001
Children 0.098 0.002 0.119 0.015
Miscarried 0.074 0.021 0.127 0.010

alongside other participant characteristics such as pain
severity and education level. More information is presented
in Table 3.

The SF-12 questionnaire includes a question regarding
how pain has interfered with daily activities over the past 4
weeks. Among the participants, 59.7% reported that pain
negatively impacted their normal work outside the home
and their housework. Specifically, 4.7% of women indi-
cated that pain affected them extremely, 9.0% noted it
affected them quite a bit, 10.4% stated it moderately
affected their work, and 35.5% a little.

Table 4 presents the mean levels of pain interference
across seven aspects of daily life among participants with

Table 4: Level of pain interference in seven aspects of daily life among
participants with non-chronic and chronic pain

Non-chronic pain  Chronic pain p-value®

m (sd/n) m (sd/n)
Daily activities 2.01 (2.31/70) 3.66 (2.94/364)  <0.001
Mood 2.44 (2.41/7) 3.72 (2.87/361) <0.001
Mobility 1.47 (2.29/70) 2.70 (2.93/361)  <0.001
Work 1.49 (2.50/70) 2.96 (3.38/351)  <0.001
Social relations ~ 0.84 (1.78/68) 1.76 (2.37/357) <0.001
Sleep 1.96 (2.56/69) 3.80 (3.07/360)  <0.001
Life satisfaction ~ 1.86 (2.29/69) 3.47 (2.96/359)  <0.001

Mann-Whitney U test.
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Table 5: Multivariate general linear model results: unstandardised regression coefficients (8) predicting seven health outcomes

PCS
B [95% CI]

Predictor
Outcome

Age
B [95% CI]

MCs
B [95% CI]

Chronic pain
B [95% CI]

Daily activities 0.02 [-0.02, 0.06] -0.15*** [-0.17, -0.13]
Mood -0.01 [-0.05, 0.02] -0.11*** [-0.13, -0.09]
Mobility 0.02 [-0.02, 0.05] -0.15*** [-0.17, -0.13]
Work 0.01 [-0.03, 0.05] -0.17*** [-0.19, —-0.14]
Social relations 0.03" [-0.01,0.05] -0.10*** [-0.11, -0.08]
Sleep 0.07*** [0.03, 0.11] -0.12*** [-0.14, —0.10]

Life satisfaction 0.04* [0.01, 0.08]

-0.12*** [-0.14, —-0.10]

-0.07*** [-0.09, —0.05]
=0.11%** [-0.13, -0.09]
-0.03*** [-0.06, —0.01]
-0.06*** [-0.09, —0.03]
-0.09*** [-0.11, -0.07]
-0.09*** [-0.12, —0.07]
-0.12*** [-0.14, —-0.10]

-0.65* [-1.15, =0.12]
-0.43 [-1.00, 0.14]
-0.34 [-0.81, 0.22]
-0.42 [-0.94, 0.12]
-0.19 [-0.62, 0.25]
-0.90%* [-1.59, -0.21]
-0.55" [-1.06, 0.01]

*%p < 0,001, **p < 0.01, *p < 0.05, p < 0.10, and n.s. = not significant. Values in brackets are 95% bootstrap confidence intervals based on 1,000

bootstrap resamples.

non-chronic and chronic pain. The results indicate that
individuals with chronic pain reported significantly higher
interference in all assessed domains compared to those
with non-chronic pain. Specifically, interference was
greatest among the chronic pain group in areas such as
sleep (m = 3.80, sd = 3.07), mood (m = 3.72, sd = 2.87), and
daily activities (m = 3.66, sd = 2.94). All between-group
differences were statistically significant (p < 0.001), as
determined by the Mann—Whitney U test.

Table 5 summarises results from a multivariate gen-
eral linear model examining the effects of PCS, MCS, age,
and chronic pain status on the seven functional and psy-
chosocial health outcomes. PCS, MCS, and age all showed
significant multivariate effects (Pillai’s Trace, all p < 0.001),
while chronic pain did not contribute significantly at the
multivariate level (p = 0.330). Other background variables
did not show significant multivariate effects when
included in the model and were therefore excluded. PCS
and MCS were the most consistent and robust predictors,
significantly associated with lower impairment across all
outcomes. For example, higher PCS predicted fewer diffi-
culties with daily activities (8 = —0.15, 95% CI [-0.17, —0.13])
and life satisfaction (8 = -0.12, 95% CI [-0.14, —0.10]), while
higher MCS was similarly protective, particularly for mood
and social relations. Age had weaker effects overall but
was positively associated with sleep problems (5 = 0.07,
95% CI [0.03, 0.11]) and life satisfaction (8 = 0.04, 95% CI
[0.01, 0.08]). Chronic pain status predicted daily activities
and sleep, but no other outcomes, with broader confidence
intervals indicating less precision.

4 Discussion

Overall, there is a general lack of literature addressing the
prevalence of non-chronic and chronic pain among women

of childbearing age in Iceland and HRQoL. Indeed, no pub-
lished studies on pain among women of childbearing age
were found. Approximately 20% of people living in
Iceland are women of childbearing age [27]. The results
of this study indicate that both non-chronic and chronic
pain affect HRQoL among women of childbearing age.
Therefore, it is crucial to consider the overall impact
of both non-chronic and chronic pain, even though
chronic pain has a greater effect on their lives than
non-chronic pain. Quantitative comparisons of levels of
pain interference further supported this. As shown in
Table 4, women with chronic pain reported significantly
higher interference across all life domains compared
to those with non-chronic pain, with the largest differ-
ences observed in sleep, mood, and daily activities (all
p < 0.001).

In the present study, 45.9% of the women reported
pain during the past week, 38% of whom had chronic
pain (pain lasting longer than 3 months). The prevalence
of chronic pain among women of childbearing age in
Iceland is higher than that has been reported for different
age groups in other recent studies [3,37]. Our findings
demonstrate that chronic pain among women of child-
bearing age in Iceland is high compared to findings in
other studies, which show that the global prevalence of
chronic pain varies widely. For example, a systematic
review and meta-analysis of 43 articles from 22 countries,
involving a total of 97,437 participants aged 15-34 years,
found that the prevalence of chronic pain ranged from
4.1% to 34.4%, with an overall pooled random-effect pre-
valence of 11.6% for the entire group [37]. In a meta-ana-
lysis encompassing the prevalence of pain based on the
definition of pain lasting 1 month or longer, the prevalence
was 28%. Pain was more common among women and
increased with age, and tended to be greater in rural areas
as opposed to urban ones [3]. The present study focused on
pain among women of childbearing aged 18-45 years,
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while the aforementioned studies presented data on pain
prevalences among both men and women and from dif-
ferent age groups.

Some studies have reported chronic pain among child-
bearing women. For example, a study among women between
the ages of 15 and 49 years in Australia reported a 9.7% chronic
or recurrent pain rate among non-pregnant women. The pre-
valence of chronic pain in that study was lower than in the
present study; however, it is notable that the definition of
chronic pain was not the same in our study as in Miller
et al’s study. The definition of chronic pain used by Miller
et al. [38] was stricter (requiring pain to have lasted for at least
6 months) than the definition used in the present study. Hence,
several differences that might affect prevalence in disparate
studies, such as age range, assessment, and definition of
chronic pain, might explain the prevalences measured by the
two studies. Murray et al. [37] also conducted a systematic
review of the prevalence of chronic pain among women of
childbearing age. In their study, the prevalence was reported
to be 11.6%. However, the age range in their research was 15-34
years, which diverges from the 18 to 45 age range in our study.
This distinction in age groups might explain some variations in
the prevalence rates observed between the two studies.

Due to varying definitions of chronic pain, it is difficult
to directly compare findings between different studies. It is
interesting that in the present study, chronic pain was sig-
nificantly correlated with higher age, higher BMI, men-
strual pain, and poorer sleep quality. Increased BMI is
linked to increased pain, both mild/moderate and severe,
and/or limiting pain [39,40]. Furthermore, Stokes et al. [40]
found that between 1992 and 2016, the proportion of US
adults aged 55-61 experiencing severe or limiting chronic
pain increased substantially, increasing from 17 to 23%
among females. Simultaneously, the proportion of women
with obesity or overweight also increased from 61.4 to
74.9%. Even though the age range in their study diverges
from ours, our findings linked to higher BMI and chronic
pain are noteworthy and should be considered. Steingrims-
dottir et al. [11] also highlighted that it is often difficult to
compare findings from distinct studies because the defini-
tion of chronic pain varies significantly across studies. A
systematic review and meta-analysis of 86 studies found
that no two studies from independent research groups
used the same criteria. The prevalence of chronic pain
varied from 8.7 to 64% across groups, with different inclu-
sion and exclusion criteria. Although it is unclear what the
clinical significance of the high prevalence of both chronic
and non-chronic pain among women of childbearing age in
Iceland, the findings of this study highlight the importance
of healthcare providers paying attention to women’s
experiences of pain and its impact on their lives.

DE GRUYTER

Pain affects daily life, including daily functioning and
sleep quality. Based on findings from a population-based
study, including 225,541 participants, poor sleep quality is
significantly associated with lower HRQoL. In comparison
with individuals with good sleep quality, people with poor
sleep quality are almost twice as likely to have pain and to
experience limited ability regarding physical exercise and
daily activities [41]. This aligns with the results of our study,
where women with chronic pain were more likely to report
poor sleep quality compared to those who did not experience
non-chronic or chronic pain during the previous week. As
shown in Table 5, multivariate regression analysis revealed
that PCS, MCS, and age had significant multivariate effects on
all outcomes (p < 0.001), while chronic pain status did not (p =
0.330). Nonetheless, chronic pain significantly predicted inter-
ference with daily activities and sleep. PCS and MCS were the
strongest and most consistent predictors, with higher scores
associated with fewer limitations across all domains. Age
showed weaker effects but was significantly linked to sleep
problems and life satisfaction. The findings suggest that
overall physical and mental health significantly impact func-
tioning more than pain status alone.

Supported by the regression analysis, this study found
that chronic pain interferes with mood. The effect of
chronic pain on mood has been assessed in other studies,
for example, in a study by Garnaes et al. [42]. Using a cross-
sectional design with data on patients with chronic muscu-
loskeletal pain in primary health care in Norway, demo-
graphic factors and pain characteristics associated with
HRQoL were analysed. Variables that are associated with
poorer HRQoL include female sex and factors such as
mood, sleep, life enjoyment, and relations with other
people. Having chronic pain for more than 6 months was
also correlated with poorer HRQoL [5,41]. A strong inverse
relationship was found between chronic pain and HRQoL
in the present study. These results align with those of
similar studies [5,41], which have shown that pain affects
HRQoL. Furthermore, our findings show that the relation-
ship between pain and HRQoL depended on severity, dura-
tion of the pain, as well as individual social demographic
and lifestyle variables. Most participants reported that
pain, whether they had non-chronic or chronic pain, influ-
enced their HRQoL, which is notable considering that our
sample comprised young women, often mothers who are
usually very active and typically in the prime of their lives.
It is therefore important to acknowledge that both chronic
and non-chronic pain affect women’s HRQoL, and it is
essential to study both. While this study offers valuable
insights into the impact of especially chronic pain on
HRQoL among women of childbearing age, it is essential
to recognise that confounding factors may influence the
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observed relationships. For instance, demographic vari-
ables such as marital status, residence, education, and life-
style factors were initially included in the multivariate model
and tested for potential confounding effects. However, as they
did not show significant associations, they were excluded
from the final model. Thus, while these factors were consid-
ered, residual confounding cannot be entirely ruled out. Thus,
the comparisons of SF-12 results between pain groups should
be interpreted with this in mind.

This study had several limitations. Pain and HRQoL
were measured using a retrospective self-reported tool.
Therefore, recall bias may have affected our findings, as
it could have led to underreporting or overreporting of
pain’s severity and interference, ultimately skewing the
results. In addition, the response rate was low at 34.8%,
which could have affected the study’s reliability. The major
strength of this study is that it provides valuable data on
the relationships between chronic pain and diverse demo-
graphic, lifestyle, and adverse life experiences among
women in a total population sample.

5 Conclusion

Both non-chronic and chronic pain among women of child-
bearing age is common and should be recognised as a sig-
nificant public health issue, as this group is usually highly
active, working outside their home, taking care of children,
and many are also studying. The present study brings new
information to the literature. It highlights the importance
of recognising the high prevalence of non-chronic and
chronic pain among women of childbearing age in
Iceland, as well as its impact on their HRQoL.
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