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To the Editor

Psychosocial stress among asthmatic children and/or their caregivers is an important variable 

affecting childhood asthma morbidity(1) but few studies have examined stress among 

caregivers of inner-city asthmatic children. The 4-item perceived stress scale [PSS-4] is a 

validated measure of the degree to which situations in a person’s life are perceived as 

stressful.(2) It is scored from 0–16, with higher scores indicating higher degrees of stress. To 

our knowledge, there is no well-established cutoff in the PSS-4 score to define high stress 

among caregivers of asthmatic children, making it challenging to compare stress across 

study populations. We sought to assess PSS-4 scores among caregivers of inner-city children 

with asthma by considering scores in relation to published normative data. Additionally, we 

aimed to determine whether caregiver stress was related to asthma morbidity.
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The School Inner City Asthma Study [SICAS] was conducted between 2008–2013. We 

recruited school-aged students with physician-diagnosed asthma from schools in a 

northeastern US city and followed through an academic year. Detailed methods have been 

described elsewhere(3). At the baseline visit, caregiver stress was assessed using the PSS-4. 

To define stress levels, we used the mean PSS-4 score of 4.49 and standard deviation [SD] of 

2.96 from a publication that validated the PSS-4 in a large population-based sample of the 

US.(2) We defined “normal”, “high”, and “very high” stress in our cohort as less than 1 SD, 

more than 1 SD, and more than 2 SD above this mean, respectively. Asthma morbidity was 

measured as two week symptom recall at baseline followed by quarterly telephone survey at 

3, 6, 9, and 12 months. The primary morbidity outcome, maximum symptom days over the 

last 2 weeks, was defined as the largest value among (1) number of days participant 

experienced wheeze, cough, or chest tightness, or (2) number of nights participant awoke 

due to asthma, or (3) number of days participant slowed down or discontinued activities 

because of asthma. Secondary outcomes included individual measures of poor asthma 

control, based on symptoms in the last 4 weeks. Categories included dyspnea, night-time 

symptoms, decreased daytime activity, and rescue medication use. For each category, 

caregiver responses were categorized as “well controlled” or “not well controlled” asthma, 

based on the National Asthma Education and Prevention Program guidelines.(4) The online 

supplement contains variable definitions and statistical methods.

There were 247 caregivers (70.4%) in the “normal stress” group (PSS-4 score ≤ 7), 88 

(25.1%) in the “high stress” group (PSS-4 score 8–10), and 16 (4.6%) in the “very high 

stress” group (PSS-4 score ≥11). These findings demonstrate that 29.6% of caregivers in our 

study had stress levels greater than 1 SD above the population mean, compared with an 

estimated 15.9% in the general U.S. population(2) (p < 0.001) (see Figure 1). PSS-4 scores 

in SICAS are also higher (mean (SD) 5.6 (3.1)) than those reported by Islam et al(5) (mean 

(SD) 3.9 (2.8)), which may be due to inherent differences in the populations studied.

There is no single, broadly accepted definition of high stress among caregivers of asthmatic 

children using the PSS-4. Islam et al(5) defined “high stress” as above the median PSS-4 

score within their sample, which was 4. In contrast, using our method, our cohort’s “high 

stress” group had a PSS-4 score of ≥ 8. Wright et al. examined PSS-4 scores in tertiles in 

their study of caregivers of infants at risk for asthma.(1) In that cohort, the mean (SD) PSS-4 

scores in the “low”, “intermediate”, and “high” stress groups were 1.1 (0.8), 4.1 (0.8), and 

7.4 (1.7) respectively, compared to our “normal”, “high”, and “very high” stress groups in 

which means (SD) are 4.1 (2.1), 8.5 (0.7), and 12.6 (1.9) respectively. The examples above 

demonstrate that the definition of high stress varies between studies, making comparison 

difficult. Therefore, rather than confining the gauge of stress to the distribution contained 

within our own study population, we defined stress groups using population-based normative 

data,(2) which allows for both characterization of the overall stress level in our own cohort, 

and ability to compare stress levels across studies.

Consistent with the validation cohort,(2) we found higher degrees of stress were more likely 

to come from lower income households, and with higher rates of household unemployment 

(supplementary table E1).
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Participants whose caregivers had very high stress had more than two-fold odds of having a 

symptom day (odds ratio [OR] =2.21, 95% confidence interval [CI] = [1.27, 3.85], p=0.005, 

Figure 2). They had 5.0 symptom days per two-week period compared to 2.9 symptom days 

for participants whose caregivers had normal stress. Similarly, very high stress was 

associated with greater dyspnea (OR 5.08, CI = [2.64–9.78], p< 0.001) and high stress was 

associated with greater activity limitation (OR 1.68, CI = [1.02–2.78], p = 0.04) compared to 

normal stress. These findings are consistent with previous studies which examined 

populations with different socio-demographics from the SICAS population (such as age and 

SES)(1) or which used tools other than the PSS-4 to measure stress,(6) or which reported on 

different outcomes(6) from SICAS.

It has been speculated that caregiver stress may lead to asthma morbidity by intermediaries 

such as tobacco smoking,(7) child anxiety, disorganized home conditions, or may affect the 

child’s perception of control and self-efficacy, asthma management skills, or the family’s 

problem-solving abilities,(8) which may in turn affect medication adherence. However, we 

found no associations between caregiver stress and any of these factors (table E1).

We acknowledge that subjects’ symptoms were reported by caregivers. However, we have 

previously demonstrated good caregiver-subject agreement on screening surveys in this 

cohort.(9) Prior studies have also used caregiver responses to predict childhood outcomes.(1, 

5). Additionally, measuring PSS-4 at multiple time points, instead of a single measure, may 

have offered a more robust exposure metric, however, we would expect this limitation to bias 

toward the null hypothesis. Therefore, we deem our results as likely being conservative.

In conclusion, we used a method to define caregiver stress which may allow for easier 

comparison across different study populations. This method may even have applications in 

the clinical setting, allowing pediatric health care providers to measure stress among 

caregivers in a standardized fashion. We found that psychosocial stress is high among 

caregivers of inner-city children with asthma, and is independently associated with 

childhood asthma morbidity. Further study is needed to elucidate mechanisms underlying 

this association so that interventions can be considered.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Clinical Implications

Our novel method of defining high stress among caregivers of asthmatic children 

considers PSS-4 scores in relation to normative data, allowing for comparison across 

study populations. When applied to inner-city caregivers, stress was associated with 

worsened asthma morbidity among children.
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Figure 1. 
Distribution of PSS-4 scores among the SICAS cohort compared to expected PSS-4 scores 

from a published validation sample(2). Bars represent distribution of stress scores in the 

SICAS cohort. Line represents the normal population distribution of PSS scores(2).
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Figure 2. 
Asthma morbidity outcomes in high stress group and very high stress group, compared to 

normal stress group. Dotted vertical line represents normal stress (reference) group.
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