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Correlations of pulmonary function and chronic lung diseases with headache in middle-aged and elderly people
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[ Abstract ]| Objective To explore the relationships between headache and pulmonary function, chronic lung disease
(CLD) in middle-aged and elderly people in China. Methods This cross-sectional study collected data from participants
aged 45 and above in the 2015 China Health and Retirement Longitudinal Study (CHARLS). Headache was diagnosed based
on self-report, and CLD and asthma were defined by self-reported doctor diagnoses or a combination of health assessments
and medication use. Peak expiratory flow (PEF) was used as an indicator of pulmonary function. Multivariable logistic
regression model was used to analyze the correlations between PEF, asthma, CLD, and headache. Relationship between PEF
and headache was analyzed by restricted cubic spline (RCS) analysis and subgroup analysis. Results Among 12 661 middle-
aged and elderly participants, the prevalence of headache was 14.42% (1 826/12 661), with a prevalence of 9.07% (558/
6 151) in males and 19.48% (1 268/6 510) in females. After full adjustment for covariates, each 1 L/s increase in PEF was
associated with a 7% reduction in the risk of headache (odds ratio [OR] =0.93, 95% confidence interval [CI] 0.90-0.96, P<<
0.001). Categorizing PEF into quartiles (Q1-Q4), as the increase of PEF, the risk of headache significantly decreased (ORs
for Q2, Q3, and Q4 were 0.92, 0.82, and 0.72, respectively, P,.,;<<0.001). Additionally, asthma (OR=1.78, 95% CI 1.43-
2.20, P<<0.001) and CLD (OR=2.21, 95% CI 1.92-2.53, P<<(0.001) were positively associated with the risk of headache.

RCS analysis indicated a negative linear correlation between PEF and the risk of headache (P,..;<<0.001, P, ., jinear=
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0.57). Subgroup analysis revealed that a history of hypertension had a significant impact on the negative association between

PEF and headache (P;,cion<<0.001). Conclusion There is a significant negative correlation between PEF and headache

among middle-aged and elderly people in China, while asthma and CLD are positively associated with headache. Improving

lung function in middle-aged and elderly populations may be an effective strategy for preventing or alleviating headache.

[ Key words | pulmonary function; peak expiratory flow; headache; middle-aged and elderly people; chronic lung

diseases
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Tab 1 Comparison of baseline characteristics of middle-aged and elderly people with or without headache

Characteristic Total N=12 661 Non-headache N=10 835 Headache N=1 826 P value

Age, n (%) 0.016
45-59 years 6396 (50.52) 5521 (50.96) 875 (47.92)
=60 years 6265 (49.48) 5314 (49.04) 951 (52.08)

Gender, n (%) <<0.001
Male 6 151 (48.58) 5593 (51.62) 558 (30.56)

Female 6510 (51.42) 5242 (48.38) 1 268 (69.44)

Residence, 1 (%) <<0.001
Rural 9316 (73.58) 7 833 (72.29) 1483 (81.22)

Urban 3345 (26.42) 3002 (27.71) 343 (18.78)

Marital status, n (%) <<0.001
Married/cohabitating 11170 (88.22) 9619 (88.78) 1551 (84.94)
Single/divorced/widowed 1491 (11.78) 1216 (11.22) 275 (15.06)

Educational level, n (%) <0.001
Illiteracy 2905 (22.94) 2305 (21.27) 600 (32.86)

Elementary 5462 (43.14) 4574 (42.22) 888 (48.63)
Middle and above 4294 (33.92) 3956 (36.51) 338 (18.51)

BMI/(kg*m %), M (Q,, Q) 23.6 (21.4,26.1) 23.7(21.4,26.1) 23.4(21.1, 26.0) 0.008

Smoking status, 7 (%) <<0.001
Smoker 5599 (44.22) 4993 (46.08) 606 (33.19)

Non-smoker 7 062 (55.78) 5842 (53.92) 1 220 (66.81)

Drinking status, n (%) <0.001
Drinker 4616 (36.46) 4 144 (38.25) 472 (25.85)

Non-drinker 8 045 (63.54) 6691 (61.75) 1354 (74.15)

Hypertension, 1 (%) 5315 (41.98) 4434 (40.92) 881 (48.25) <0.001

Diabetes mellitus, 7 (%) 1970 (15.56) 1610 (14.86) 360 (19.72) <0.001

Stroke, 1 (%) 288 (2.27) 215 (1.98) 73 (4.00) <0.001

Depression, 7 (%) 4890 (38.62) 3610(33.32) 1280 (70.10) <0.001

CLD, n (%) 1616 (12.76) 1200 (11.08) 416 (22.78) <0.001

Asthma, 1 (%) 580 (4.58) 439 (4.05) 141 (7.72) <0.001

PEF/(L*min" "), M (0., O,) 320 (240, 400) 320 (243, 410) 280 (210, 350) <0.001

BMI: Body mass index; CLD: Chronic lung disease; PEF: Peak expiratory flow; M (Q,, O,): Median (lower quartile, upper

quartile).
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Tab 2 Prevalence of CLD, asthma, and headache in middle-aged and elderly people with different PEFs

n (%)
Characteristic (<2?1(1) Lo rlxllli)n*‘) (240-%9%0}?11{‘) (320-§g9grLo-lgin*‘) (;4%?) %r?;?n”) P value
N 3038 3247 3036 3340
CLD 711 (23.40) 365 (11.24) 300 (9.88) 240 (7.19) <0.001
Asthma 353 (11.62) 97 (2.99) 77 (2.54) 53 (1.59) <0.001
Headache 595 (19.59) 559 (17.22) 401 (13.21) 271 8.11) <0.001

PEF: Peak expiratory flow; CLD: Chronic lung disease; M (Q,, O,): Median (lower quartile, upper quartile).
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Tab 3 Relationships of PEF, asthma and CLD with headache in middle-aged and elderly people in different

logistic regression models

Variable Model 1 Model 2 Model 3
OR (95% CI) P value OR (95% CI) P value OR (95% CI) P value

PEF/(L*s ) 0.88 (0.85,0.91) <0.001 0.91 (0.88, 0.94) <<0.001 0.93 (0.90, 0.96) <<0.001
PEF

Q1 (<240 Lemin ") 1.00 (reference) 1.00 (reference) 1.00 (reference)

Q2 (240-319 Lemin ") 0.84 (0.74, 0.96) 0.010 0.89 (0.78, 1.01) 0.076 0.92 (0.80, 1.06) 0.081

Q3 (320-399 Lemin ") 0.68 (0.59, 0.79) <<0.001 0.75 (0.65, 0.87) <0.001 0.82(0.70, 0.95) <<0.001

Q4 (=400 Lemin ") 0.54 (0.45, 0.64) <0.001 0.64 (0.53,0.77) <0.001 0.72 (0.59, 0.86) <<0.001

P <0.001 <<0.001 <<0.001
Asthma

No 1.00 (reference) 1.00 (reference) 1.00 (reference)

Yes 2.17 (1.77, 2.64) <0.001 2.10(1.71,2.57) <0.001 1.78 (1.43, 2.20) <0.001
CLD

No 1.00 (reference) 1.00 (reference) 1.00 (reference)

Yes 2.68 (2.35, 3.04) <<0.001 2.57(2.25,2.93) <0.001 2.21(1.92,2.53) <0.001

Model 1: Adjusted for age and gender; Model 2: Adjusted for the variables in model 1 plus educational level, residence, marital

status, body mass index, smoking status, and drinking status; Model 3: Adjusted for the variables in model 2 plus diabetes mellitus,

hypertension, stroke, and depression. PEF: Peak expiratory flow; CLD: Chronic lung disease; OR: Odds ratio; CI: Confidence interval.
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1 25 NB PEF 5:LERBEEXER RCS 547
Fig1 RCS analysis for association between PEF and
headache in middle-aged and elderly people
Adjusted for age, gender, residence, marital status, educational
level, body mass index, smoking status, drinking status,
hypertension, diabetes mellitus, depression, and stroke. PEF:
Peak expiratory flow; RCS: Restricted cubic spline. OR: Odds

ratio; CI: Confidence interval.
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Fig2 Subgroup analysis of relationship between PEF
and headache in middle-aged and elderly people
Except the stratification variable itself, all presented covariates
including gender, age, educational level, residence, marital
status, body mass index, smoking status, drinking status,
diabetes mellitus, hypertension, stroke, and depression were
adjusted. PEF: Peak expiratory flow; DM: Diabetes mellitus;
OR: Odds ratio; CI: Confidence interval; P-int: P value for

interaction.
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