The Open Pain Journal, 2012, 5, 24-31

24

Open Access

Chronic Pain in a Biracial Cohort of Young Women
Octavia Plesh*, Stuart A. Gansky and Donald A. Curtis
Department of Preventive & Restorative Dental Sciences, University of California, San Francisco
Abstract: This is a longitudinal study of a large US biracial community cohort of 732 young women – 50% AfricanAmerican and 50% Caucasian – specifically investigating incidence, remission, and progression of, as well as factors
associated with common chronic pains (back, head, face, chest and abdomen). The results show back, head and abdominal
pains were the most common, severe and persistent pains. Facial pain, although less common and severe, was the only
pain presenting significant racial differences with Caucasians having higher prevalence, incidence and persistence;
incidence per 1000 person-years was 58 for Caucasians and 18 for African-Americans while remission per 1000 personyears was 107 for Caucasians and 247 for African-Americans (p<0.05). Risk factors associated with incidence (I) differed
from those associated with persistence(P), perhaps due to the young age and shorter pain duration in this population. Face
pain incidence, but not persistence for example, was associated with student status, fatigue, perceived stress and general
health. Depression does not seem to be associated with any of these pains. However, increased number of existing pain
sites was related to subsequent increase chance of developing new pain (I) or maintaining the existing pain (P).
Perspective: This study offers insight into risk factors associated with incidence and progression of chronic pains in young
women. We showed certain types of pain such as headaches and back pain present higher severity and persistence, and
predicted the incidence of other chronic pains. The clinical implications of these findings relate to the needs for more
aggressive intervention in young women developing these types of pain when addressing women’s health problems.
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1. INTRODUCTION
Our previous studies and others showed that the most
common chronic facial pain, the temporomandibular
disorders (TMDs) type pain often co-exist with other chronic
body pains [1-5] and that the prevalence of these pains
changes along life span based on gender and race [1]. In a
cross-sectional study of a large biracial community sample
of young women we also showed that chronic pains in the
head, chest, back, abdomen and face are common [6].
Lifetime back pain prevalence was highest (57%), followed
by headache (48%), abdominal (31%), chest (22%), and
facial pain (17%). Furthermore, one third of young women
had high severity of back pain and headaches, based on
intensity, duration, and pain related disability, while for
TMDs and chest, the percentages were lower (10-20%).
Caucasians had significantly higher self-reported TMDs-type
pain prevalence than African-Americans, but not for the
other pains [6]. Therefore, chronic pain not only constitutes
an important health problem for young women entering
productive adult years, but may also interact, influencing
each other. While cross-sectional studies provide
information on chronic pain extent, distribution and impact,
they only provide information about a single time point, not
changes, including incidence and persistence or recovery.

Furthermore, the role of different factors such as depression
and other socioeconomic factors associated with their
progression is harder to establish.
Therefore, longitudinal studies from young population
using standardized criteria and validated instrument
investigating community populations and examining
temporal changes in chronic pain severity, new and
recovered rates of these pains may shed new light on the
chronic pain progression including the TMDs type pain.
Most of the chronic pain studies concern mostly Caucasian
populations of higher socioeconomic status [7-13]. Little is
known about chronic pain progression in young women of
different racial/ethnic and socioeconomic communities and
factors associated with incidence, persistence and
progression of very common chronic pain.
This is a follow-up study of a large biracial community
population of young women of about 50% African-American
and 50% Caucasian [6] using standardized criteria. The aims
of this study are to investigate: 1) the time course (incidence,
remission, and progression) of 5 common chronic pains
(back, head, face, chest and abdomen), and 2) factors
associated with incidence and progression of these types of
pain.
2. METHODS
2.1. Design and Sampling Participants
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This is a longitudinal study of a community cohort of
young women with up to 5 years of follow-up screened twice
for five types of chronic pains. A cohort of young girls was
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recruited in 1987 for the longitudinal, multicenter National
Heart, Lung and Blood Institute Growth and Health Study
(NGHS) with three centers: California, Ohio, and the District
of Columbia to investigate the higher prevalence of
cardiovascular disease and obesity risk factors among Black
and White females [14]. The California Center recruited 887
girls ages 9-10 (458 black and 429 white) from all public and
parochial schools from Richmond Unified School District in
west Contra Costa County, California, an area having about
equal census tract percentages of Black and White children
with the least income and occupational disparity between the
races [14]. Household were racially concordant. A very
detailed description of the initial recruitment for the NGHS
study has been published previously (NHLBI Research
Group, 1992, [14] . This study has been approved by the
UCSF institutional review board, the Committee on Human
Research. The first wave of the pain study joining the
existing NGHS investigated only participants from
California (west Contra Costa County), while the second
wave also included Cincinnati, Ohio. Therefore, this
longitudinal report utilizes only the California data. For the
first wave, study participants were 19-23 years old (median =
21), while for the second wave they were 21-26 (median =
23).
2.2. Instruments
The chronic pain grade (CPG) questionnaire was used for
both study waves. CPG has been developed and validated for
interview-based research for back, head, face, chest, and
abdominal pain in the USA (11) and for cross-sectional [15]
and longitudinal studies [16] of both general and patient
populations in the UK. This instrument uses identical
question sets for five common pain conditions in the prior 6
months: back, head, face, abdomen and chest [11, 12]. Pain
had to last for a day or more and to occur several times a
year; minor and brief pains were to be excluded. The
frequency (once, a few times, <half the days, >half the days,
almost every day), daily duration (<1, 1-3, 4-8, 9-16, 1724h), average and worst intensity (0-10 scale), interference
with daily activity (0-10 scale), and number of days kept
from normal activities were recorded for each pain type [12].
Based on these scores, a five-point pain grade was calculated
for each pain: 0 (no pain), I (low disability--low intensity), II
(-low disability- high intensity), III (high disability,
moderately limiting-moderately limiting and IV (high
disability-severely limiting). High disability scores (CPG III
or IV) reflect important impact on quality of life [12].
Structured telephone interviews were conducted by the
NGHS personnel, who established excellent personal report
with the cohort members over the study period.
In addition, questions regarding demographics of age,
race, educational attainment, and marital status were
assessed. Parental income and parental education at the
inception of NGHS were also included for these young
women.
Participants were divided by first wave responses for
each of the 5 pains into those with and without baseline pain.
For each of the 5 pains, participants who reported baseline
pain were classified as persistent if pain remained at followup or as remitted if pain was absent at follow-up. For each of
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the 5 pains, participants without baseline pain were classified
as incident if pain was present at follow-up.
Predictors for pain persistence (versus remittance) were
determined by assessing baseline information. Possible
predictive factors included demographics (age, race,
education, parental income, marital status), self-rated health
(5 levels: poor to excellent), fatigue and sleep problems
(prior week), and pain-related items for each type of pain :
worst pain intensity in prior week, frequency, duration,
severity, from which also the chronic pain grade was
established [12]. In addition, psychological data, stress and
mood, collected from earlier NGHS waves ( i.e. before our 2
waves concerning 5 common pains) were included for
present analyses. They . were collected 3 and 5 years prior
by our colleagues at the NGHS. Predictors of pain incidence
were determined by comparing baseline information between
those who remained pain-free with those whose pain started
between the 2 assessments. Possible predictors included
demographics, psychosocial measures and other pains.
2.3. Data Analysis
Incidence and remission rates per 1000 person-years
were calculated for each type of pain overall and for each
racial group by aggregating the number of cases and amount
of follow-up time (time between waves). For each of the 5
pains, high disability (CPG III or IV) at baseline was
compared to high disability at follow-up with McNemar’s
chi-square test. For each of the 5 pains, those without
baseline pain were eligible for the incidence analysis, while
those with baseline pain were eligible for the remission
analysis. Pain remission is the complement of pain
persistence so that a factor significantly related to one is
significantly related to the other with the same p-value.
Proportional hazard regression models of the time until event
assessed associations of student status, married/partnered
status, education, and Caucasian race with incidence and
remission for each of the 5 pains; additional covariates
(fatigue, sleep problems, depression, stress, self reported
health, as well as either baseline average pain intensity of the
other 4 pains or number of the 5 pains in the respondent’s
lifetime) were assessed in models adjusting for student
status, married/partnered status, education, and Caucasian
race. Note that hazard ratios for remission are the inverse of
hazard ratios for persistence.
3. RESULTS
3.1. Response Rates and Missing Data
830 women participated at the initial interview and 737 at
the follow-up (five who were part of the original NGHS
cohort were not part of the initial pain interview). Thus, a
total of 732 women participated in both interviews for 88%
retention (85% in African-Americans and 91% in
Caucasians). Participants were between 19 and 23 years old
at the initial interview. Time between interviews ranged
from 1 to 5.2 years, with the mean of 3.1 years and the
median 2.9 years (standard deviation of 0.7 and interquartile
range of 0.8 years). Thus, participants were between 21 and
26 years old at the follow-up. Racial differences regarding
the follow-up response were found with fewer AfricanAmericans responding at the follow-up (Fisher’s exact test,
p=0.014). Also, based on parental income, more low income
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Fig. (1). Six-month period prevalence of five types of pain at baseline pain and at follow-up separately according to baseline pain groupings:
pain (solid dark shaded) & pain-free (dotted light shaded).

individuals were lost at follow-up, partially explaining the
racial difference.

15.0% overall with 24.7% for African-Americans and 10.7%
for Caucasians.

3.2. Prevalence, Persistence, Incidence and Remission

3.3. Changes in Chronic Pain Severity

Fig. (1) graphically displays 6 month prevalences of the
five chronic pains at baseline (left) and at follow-up (right).
Although, lower than lifetime baseline prevalence, back pain
had the highest 6 month prevalence of 42%; at follow-up,
66% of those with chronic pain at baseline maintained their
pain and a lower percent (34%) remitted. This demonstrated
that once developed, back pain largely persists. Of the 58%
back pain-free at baseline, 34% became new cases and 66%
remained back pain-free at the follow-up visit. Headaches
had the next highest 6 month prevalence (31%); at follow-up
70% of those with chronic pain at baseline maintained their
pain (the highest persistence rate) and a lower percent (30%)
remitted. Of the 69% pain-free at baseline, 25% became new
cases and 75% remained pain-free at the follow-up visit. The
least persistent pain was chest pain (34%), followed by
abdominal (40%) and TMD-type pain (56%). For TMD-type
pain the 6 month pain prevalence was 10% with 56%
maintaining their pain.

Table 2 presents changes in chronic pain grade (CPG)
regarding pain intensity, disability and pain interference with
daily life. Those presenting high pain intensity, high
disability and moderate to severe limiting at baseline (Grades
III and IV) could have improved (remitted) at follow-up
(CPG <III) or maintained similar levels of severity
(persisted). Those presenting low scores (CPG 0-II) at
baseline could progressively worsen. The highest percentage
of those reporting high pain severity at baseline were
headaches (18%) followed by back (10%) and abdominal
(7%) pain. Interestingly, the same severe pains had highest
pain persistence (i.e. headaches 42%, back 37%, and
abdominal 17%) as well as severe pain progression (i.e.
headaches 13%, back 8%, and abdominal 5%). For other
pains (face and chest) most women improved (100% and
94%) at follow-up with a very low percentage worsening at
follow-up. Therefore, similar patterns were observed for
prevalence, persistence and progression with head, back and
abdomen having the highest percentages. However, only
chest pain demonstrated statistically significant changes
between the two times: more women with severe chest pain
at baseline (CPG III-IV) remitted than women with less
severe chest pain at baseline (CPG 0-II) progressed
(McNemar’s chi-square test, p=0.025).

The incidence and remission rates per 1000 person-years
are shown overall and by race in Table 1. Back pain had the
highest incidence with a calculated annual rate of 11.3% and
a similar annual remission rate (11.2%), followed by
headaches with an estimated annual incidence of 7.4% and
annual remission rate of 10.0%. Abdominal pain had the
next highest incidence rate (5.9%) and 18.8% remission,
followed by face pain with 3.8% incidence and 15.0%
remission and then chest pain with 2.6% incidence and
22.2% remission.
The only significant racial difference was for face pain –
with Caucasians having higher incidence (relative risk (RR)
= 3.27, 95% confidence interval (CI): 1.97 – 5.42, p<0.001)
and lower remission (RR=0.44, 95% CI: 0.21-0.89,
p=0.001), which is equivalent to higher persistence
(RR=2.30, 95% CI: 1.12-4.71, p=0.001). The overall face
pain incidence rate equates to 3.8% with 1.8% in AfricanAmericans and 5.8% in Caucasians, while remission was

3.4. Predictors of Incidence and Persistence
Table 3 presents pain-related factors associated with
incidence and remission (the inverse of persistence) for each
pain type. Interestingly, some factors are positive predictors
of some pains but negative ones with others. For example,
being married/partnered was positively related to back pain
incidence (hazard ratio (HR)=1.68, 95% confidence interval
(CI): 1.13-2.50) but for headaches, TMDs and abdomen
positively associated with pain remission (head, HR=1.85;
95% CI: 1.06-3.21), (face HR=3.73; 95% CI:1.40-9.93),
(abdomen, HR=1.85; 95% CI: 1.07-3.19). Therefore, women
being married/partnered were 1.68 times more likely to
report back pain incidence at follow-up and 3.73 times more
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Incidence and Remission Rates Per 1000 Person-Years for Five Types of Baseline Pain in the Prior 6 Months, Overall and
by Race.

Type

Incidence Per 1000

Remission Per 1000

Overall

African-American

Caucasian

Overall

African-American

Caucasian

Back

113

112

114

112

117

107

Head

74

69

77

100

108

92

Face

38

18

* 58

150

247

* 107

Abdomen

59

55

63

188

193

183

Chest

26

25

27

222

238

202

*p0.05 comparing African-American to Caucasian.

Table 2.

Type

Chronic Pain Grade (CPG) (III-IV) Changes from Baseline to Follow-Up. Remission and Persistence are of those Women
with Baseline CPG III-IV while Progression is for those Women with Baseline CPG 0-II. Percent (Count)
Baseline

Follow-up

CPG III-IV (n=732)

Follow-up

Follow-up

Remitting

Persisting

Progressing

P-Value

CPG 0-II

CPG III-IV

CPG III-IV

(Remitting v.
Progressing)

McNamara

Back

10 (73)

63 (46)

37 (27)

8 (55)

0.370

Head

18 (132)

58 (77)

42 (55)

13 (75)

0.871

Face

1 (8)

100 (8)

0 (0)

1 (7)

0.796

Abdomen

7 (53)

83 (44)

17 (9)

5 (33)

0.210

Chest

2 (16)

94 (15)

6 (1)

1 (5)

0.025

Note: those with CPG III-IV at baseline are divided into remitting and persisting at follow-up; those with CPG 0-II at baseline are eligible to progress to CPG III-IV at follow-up.

likely to report baseline face pain remission at follow-up.
(Note: being positively predictive of remission is the inverse
of being negatively predictive of persistence, so, HR=3.73
for face pain remission is equivalent to HR=1/3.73=0.27 for
face pain persistence).
Adjusting for student status, marital/partnered status, and
education, race was significant only for face pain.
Caucasians were 3.19 times more likely than AfricanAmericans to have incident face pain at follow-up (95% CI:
1.85-5.51). Moreover, Caucasians with baseline face pain
were less than one-fourth (HR=0.23) as likely as AfricanAmericans to have pain remission at follow-up (95% CI:
0.09-0.61), which is equivalent to Caucasians with baseline
face pain being 4.34 more likely than African-Americans to
have pain persist (95% CI: 1.64-11.1).
Among other factors, fatigue was significantly predictive
of incidence for back pain (HR=1.08; 95% CI: 1.03-1.14),
face pain (HR=1.09; 95% CI: 1.01-1.18) and abdomen
(HR=1.10; 95% CI: 1.03-1.18), as well as headaches
persistence (negatively with remission, HR=0.90; 95% CI:
0.83-0.98). Reported sleep problems was significantly
predictive of persistence for back pain (negatively with
remission HR=0.94; 95% CI: 0.88-0.99), headaches
(negatively with remission R=0.91; 95% CI: 0.84-0.98) and
abdominal pain (negatively with remission, HR=0.94; 95%

CI: 0.89-0.99). Interestingly, depression was not
significantly associated with any pain incidence or
persistence/ remission. Stress was predictive of face pain
incidence (HR=1.03; 95% CI: 1.01-1.06) and abdomen pain
remission (HR=1.03; 95% CI: 1.01-1.06). Self reported
health (i.e. poor health) ) was predictive of back pain
incidence (HR=1.22; 95% CI: 1.05-1.41) and face pain
incidence (HR=1.33; 95% CI: 1.04-1.70). No factors were
significantly associated with chest pain incidence or
remission.
In general, incidence and remission of each pain related
to the number of lifetime reported pains (except for chest
pain). Therefore, the greater the number of reported pains,
the greater the chance to develop other pains and the lower
the chance of remission. Having 1 other pain at baseline
(versus no baseline pains) significantly related to back
(HR=1.34; 95% CI: 1.14-1.57), head (HR=1.36; 95% CI:
1.16-1.51), face (HR=1.29; 95% CI: 1.05-1.58) and abdomen
(HR=1.22; 95% CI: 1.01-1.46) pain incidence and
persistence (negatively related to back, HR=0.76; 95% CI:
0.62-0.92), head, HR=0.71; 95% CI: 0.55-0.91, face
HR=0.64; 95% CI: 0.43-0.96, and abdomen(HR=0.73; 95%
CI: 0.59-0.89).
In addition, back and abdominal pain were significantly
inter-related: baseline back pain intensity predicted
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Predictors of Pain Incidence Among those Pain-Free at Baseline and of Pain Remission Among those with Pain at
Baseline for the 5 Common Pains (Hazard Ratios)

Predictor

Pain
Back

Head

Face

Abdomen

Chest

Incidence

Remission

Incidence

Remission

Incidence

Remission

Incidence

Remission

Incidence

Remission

Student

1.18

1.06

1.12

0.44

1.73

1.49

1.21

0.85

1.24

0.75

Married/
Partnered

1.68

1.14

1.46

1.85

0.70

3.73

0.70

1.85

1.20

1.33

Education

1.00

0.99

0.95

1.14

1.05

1.17

0.93

0.97

0.96

1.04

Caucasian

0.90

0.84

0.91

0.64

3.19

0.23

1.10

0.89

1.03

0.75

Fatigue

1.08

0.97

1.04

0.90

1.09

0.99

1.10

0.96

1.09

0.96

Sleep Prb

1.04

0.94

1.05

0.91

0.99

0.94

1.05

0.94

1.04

0.97

Depression

1.04

0.94

1.04

0.98

1.17

0.92

1.07

0.94

1.16

1.20

Stress

1.02

0.99

0.98

1.01

1.03

0.99

0.99

1.03

0.99

1.01

SR Health

1.22

0.83

1.16

0.84

1.33

0.87

1.04

0.86

1.00

0.87

Back

---

---

1.07

1.01

1.09

1.37

1.05

0.73

1.29

1.03

Head

1.11

0.94

---

---

1.07

0.99

0.97

0.85

1.09

0.81

Face

0.60

0.58

1.72

0.91

---

---

0.62

0.52

0.82

0.74

Abdomen

1.22

1.05

1.02

1.01

1.41

1.03

---

---

0.99

0.84

Chest

0.97

0.99

0.86

1.15

1.11

1.33

1.06

0.90

---

---

# Pains

1.34

0.76

1.36

0.71

1.29

0.64

1.22

0.73

1.25

0.90

Race

Pain
Intensity

Hazard ratios were adjusted for student status, marital/partnered status, education and race.
95% Confidence Intervals excluding 1.0 shown in boldface.

abdominal pain persistence (inversely related to remission at
follow-up (HR=0.73; 95% CI: 0.58-0.91) and baseline
abdominal pain intensity predicted back pain incidence at
follow-up (HR=1.22; 95% CI: 1.03-1.45). Baseline face pain
intensity is negatively related to both back (HR=0.60; 95%
CI: 0.39-0.90) and abdominal pain (HR=0.62; 95% CI: 0.410.94) incidence and remission (face: HR=0.58; 95% CI:
0.39-0.86; abdominal: HR=0.52; 95% CI: 0.32-0.84);
baseline abdominal pain intensity is positively related to face
pain incidence (HR=1.41; 95% CI: 1.12-1.78), and baseline
back pain intensity is positively related (HR=1.37; 95% CI:
1.02-1.82) to face pain remission (negatively related to face
pain persistence).
4. DISCUSSION
This is one of the first longitudinal studies of a US
biracial community population of young women specifically
investigating the most common chronic pains and factors
predicting their incidence and remission/progression. The
results show common chronic pains in these young women,
were not only highly prevalent changing their severity over
time, showing to be more persistent and severe. Persistence
and progression patterns were observed with back, head ,

and abdominal pain being much greater than face and chest
pains similar to those previously reported [10, 12].
Furthermore, factors predicting incidence versus remission
are different shedding new light on pain progression of
young women.
This follow-up study had excellent retention (89%),
especially considering participants were at the age with
increased mobility from career and family. Time between the
first and second interviews was not randomly determined.
Older participants at the first interview were more likely
lost-to-follow-up partly from relocation outside the area for
family or career reasons and perhaps partly from already
being harder to reach for the first interview. Participants with
lower parental income (disproportionately African-American
participants) tended to be lost-to-follow-up more often.
However, African-Americans lost-to-follow-up should not
have had more face pain incidence than those retained. In
fact, since face pain is related to higher SES and lost-tofollow-up is related to lower SES, African-Americans lostto-follow-up might be less likely to have face pain incidence.
Thus, the racial difference in facial pain incidence seems
robust to loss-to-follow-up.
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Accuracy of incidence reporting (new cases) may be an
issue for studies relying on self-reports. Recall bias for a
particular time period may exist, especially since
respondents may not distinguish initial from subsequent
episodes of recurrent pains. It is possible that pains occurred
or ceased between the two time periods; for example,
respondents who reported persistence may have had a
remission between the two time periods and respondents
who reported no pain at both times may have had a pain
between the two time periods. However, since this cohort
was young and questionnaires on lifetime and 6 month
period prevalence were validated and structured, recall bias
should be minimal and should not be differential between the
racial groups.
Back pain prevalence and persistence were similar to
previous reports [17, 9], demonstrating that back pain
develops early in women’s lives. Peak headache prevalence
was reported as 35-45 years of age [18, 19]. A study of
33,764 twins reported chronic tension-type headaches as
significantly more prevalent in women than men, and
increasing with age [20] . Our cohort’s younger age may
explain the lower (30%) 6 month period prevalence. Since
young women have high headache incidence, persistence and
severity, increasing with age, points out the need for
prevention and treatment targeting young women.
Abdominal pain (41%) is also common. Most abdominal
pain reports concern specific abdominal pains, such as
menstrual pain [21] or irritable bowel syndrome [22], which
often co-occur, especially in young women [23, 24]. The
validated, structured questionnaires in our study concerned
general abdominal pain.
Face pain is the only pain of significant racial
differences. Compared to African-Americans, Caucasians
demonstrated not only higher prevalence but also higher
incidence and persistence even after adjusting for SES.
Previous facial pain reports mostly from Caucasians with
higher SES [25-27], showed chronic facial pain, mostly of
temporomandibular origin, is higher in women than men
with peak prevalence in young adulthood. Our study, the
first investigating a community cohort of African-American
and Caucasian young women, shows similar results to
previous reports on Caucasians. Also despite methodological
differences a longitudinal study on mostly Caucasians
adolescents reported similar results regarding incidence and
some of the risk factors [28]. Although factors explaining the
racial difference are not fully known, our ongoing studies
show that age plays a significant role, interacting with race
[29, 30].
Chest pain, the least prevalent, also had the lowest
persistence. Few studies reported on non-specific chronic
chest pain and their results were similar to ours (13%) for
similar age women [10]. None of the investigated factors
were associated with this type of pain incidence of
persistence suggesting a different mechanism involved.
Therefore, back, head and to a lesser degree abdominal pains
are not only the most common, but also severe and
persistent, continuing to affect a significantly higher number
of new cases (I).
Several factors were associated with the development of
new cases (incidence) and regression or persistence such as
demographic, pychosocial and health related factors (Table
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3). Some of these factors are uniquely related to the young
women’s age. Being a student predicted headaches
persistence and face pain incidence (Table 3). This is
probably related to the life style such as lack of sleep,
increased level of fatigue and stress (see below) Marital
status (i.e married/ partnered) with the exception of back
pain, is related mostly to increased pain remission, again due
to lifestyle and perhaps better psychological support.
However, with the exception of face pain, at this age, there
are no racial differences regarding these pains. However, our
recent findings show that minority populations demonstrate
an increase in comorbid pains with age compared to
Caucasians [30].
Depression is a risk factor consistently reported to be
associated with chronic pain [9, 13, 31-33], however, the
exact temporal relationship still remains a problem of debate
[34]. The complete lack of association in our study may be
due to the sequence of data collection. As described in the
methods, the data collection on depression preceded our pain
data, stress and mood being assessed 2-5 years earlier by our
collegues at the NGHS [35]. Therefore, this finding sheds
more light regarding not only the chronological relationship
(i.e. they may be more closely chronologically associated)
but also the cohort’ age effect may play a higher role. Poor
health was previously reported to relate to chronic pain
incidence and persistence, increasing with age [28, 32, 36).
However, with the exception of back and face pain incidence
no relationship between poor health and other pains was
found. This again, may be the reflection of younger age
associated with better health status. Stress predicted the
development of facial pain, but not other pains. Association
of stress with face pain has been previously reported [24,
33]. Increased fatigue also predicted face, back, and
abdominal pain incidence but only headache persistence.
This again may reflect on more similarities among the back,
abdominal and face pains compared to headaches which as
we previously reported [6] develop earlier than the other 4
pains. Sleep problems in young women are only associated
with persistence of back, head and abdominal pain
suggesting that at young age sleep may be a consequence of
pain rather than being a cause [16]. Furthermore, sleep
problems are interrelated with the other factors such as
stress, fatigue and student status.
The greater number of pain sites, the more likely these
young women would develop new and more persistent pains
(Table 3). Overwhelming evidence demonstrate increase in
number of body pain has been predictive of back pain [9, 31,
37-39], temporomandibular disorder (TMD)-type pain [2628, 40], and other types of pain [39-41], having a prognostic
value beyond pain duration [33]. The number of chronic
pains indicates an increased individual vulnerability to either
develop new pain sites (incidence) or maintain pain
(persistence). Changes in the nervous system associated with
increased lifetime number, level and duration of chronic
pains (sensitization) is considered to predispose pain
progression [32]. Brain changes, such as decreased thalamic
perfusion, are more evident in patients with longer (2-3
years) than shorter (3-7 months) pain duration in brain single
photon emission computed tomography (SPECT) images
[42]. Peripheral changes, such as elevated cytokines, also
differed by pain duration [43]. Therefore, changes in
peripheral and/or central nervous system by number of pains
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may explain differences in factors associated with pain
incidence and persistence. Furthermore, site-specific
relationships among back, face and abdominal pain,
excluding headaches, showing that increased baseline
intensity in one predisposes incidence or persistence in the
others, may reveal insight into shared mechanisms for
myofascial type pain. One study reported that individuals
with chronic back pain displayed more neuropathic changes
such as decreased habituation to multiple stimuli and greater
sensitization to painful stimulation compared to tension type
headaches [43], chronic pain being also associated with brain
changes [44].

Plesh et al.
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CONCLUSION
Our results demonstrate that a substantial number of
young women present common pains such as back, head,
abdominal and to a lesser degree facial or chest. Almost half
of them continue progressing into severe pains. Increase in
number of coexisting pains predict new pains and persistence
of the existing ones. Furthermore, the risk factors associated
with incidence versus persistence shed new light on the
natural history and progression of chronic pain. The clinical
significance of these findings strongly suggest that earlier
more aggressive treatment of these pains should be provided
to minimize more debilitating pain later. Furtheremore,
longitudinal studies elucidating the complex relationships of
depression, fatigue, and sleep, in the development of new
pains and factors involved in creating and maintaining
chronic pain must include young women
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