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Abstract

Positive feelings about work and family responsibilities benefit psychological well-being, but

their physical health effects remain unexplored. The study assessed whether meaningful

work and reward from taking care of family benefitted physical health to the same degree as

mental health. Participants were 181 Danes aged 49–51. Participants reported on working

conditions, providing care to family, depressive symptoms, and perceived stress. Physical

health was operationalized as a physiological dysregulation (e.g., hypertension, high levels

of blood sugar and cholesterol, high body mass index). A multidimensional index of physio-

logical dysregulation was created using parameters of cardiovascular, metabolic, and

immune function. As expected, meaningful work and sense of reward from taking care of

family members were associated with better mental health. However, in women, the very

same factors were positively associated with higher physiological dysregulation. We con-

clude that work and family factors promoting psychological well-being may have physical

health trade-offs, particularly in women.

Introduction

Health effects of work and family life have been of interest to researchers for a long time.

Numerous studies have linked psychological stress and emotional strain from work and family

to adverse health outcomes [1,2]. Recently, however, the interest within psychological theory

has shifted towards positive health effects of work and family life [3], underscoring the fact that

work and family demands not only potentially result in strain, but can also be a source of grati-

fication, meaning, and reward [4–6]. Positive feelings about work and family responsibilities

have been shown to benefit mental health and contribute to psychological well-being [5,7,8].

However much less is known about the role of these positive feelings in physical health.

Overall psychological well-being is correlated with better physical health [3,9]. Therefore it

is often assumed that the same factors that promote mental health also improve physical

health. However, this has not been systematically tested. Studies that do test the effects of work

and family on both physical and mental health simultaneously tend to use self-reported
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physical health. This approach is problematic as subjective ratings of health are to a large

degree influenced by the informant’s emotional states, personality, as well as mental health

[10]. Furthermore, many physical health problems may start with subtle changes in physiologi-

cal functioning, which individuals may not always be aware of [11]. Thus, from studies using

self-reported health, it is impossible to conclude whether deriving meaning from work and

family responsibilities confers the same benefits on objective physical health as it does on men-

tal health.

Moreover, there are reasons to believe that physical health benefits of activities that provide

sense of purpose may be less pronounced than their mental health benefits. Indeed, the very

nature of such activities suggests a certain amount of effort and even sacrifices of the kind that

may take a toll on one’s body. To illustrate, combining work and family responsibilities has

been argued to be beneficial for one’s mental health [12]. However, strong commitment to

work and family may also sometimes mean that taking care of one’s own physical health is not

the highest priority [13,14].

The aim of the present study was to investigate whether positive feelings about work and

family responsibilities benefit objectively measured physical health to the same extent as they

might benefit mental health. Specifically, with respect to work, we chose to focus on the per-

ception of work as meaningful. Overall sense of purpose and meaning are important compo-

nents of psychological well-being. However, with respect to physical health in particular,

perception of work as meaningful is one of the least well studied aspects of psychosocial work-

ing conditions. Indeed, even though occupational psychology literature is increasingly inter-

ested in factors that help employees thrive [15], health literature has been primarily focused on

work stress.

With respect to family responsibilities, we focus on the sense of reward from caring for fam-

ily members. Providing care to children, as well as sick or aged family members, also termed in

literature as informal caregiving, is one of the primary family responsibilities. The topic of

caregiving has been increasingly gaining attention in the health literature, partly because

increasingly more women, who traditionally are the ones to perform the caregiving tasks, are

participating in labor market, and partly because the population is ageing, meaning that more

elderly people need assistance from their younger relatives. However, as stated above, in the

health literature, the focus has been primarily on potential burden and strain associated with

caregiving; whether potential psychological benefits from caregiving, such as feeling of reward,

translate into physical health benefits has not been extensively examined.

The mental health outcomes of the present study were perceived stress and depressive

symptoms. Objectively measured physical health was operationalized as physiological dysregu-

lation, i.e. functioning of physiological systems at a suboptimal level (hypertension is an exam-

ple of suboptimal functioning of the cardiovascular system). A multidimensional index of

dysregulation was created, capturing the functioning of cardiovascular, metabolic, and

immune systems. All of these systems have been implicated in the mechanisms linking psycho-

social exposures to overt physical disease [16], and individual biological markers of these sys-

tems have been studied in relation to psychological work and family factors [17,18]. The

advantages operationalizing physical health as a combination of multiple biological parameters

are three-fold. They are fully objective as they are based exclusively on laboratory tests. They

capture subtle changes in functioning that do not always have overt symptoms and are thus a

more comprehensive indicator of physical health problems compared to, e.g. doctor’s diagno-

sis of a disease. Finally, previous literature has argued for advantages of using a cumulative dys-

regulation index: even when dysregulation in each individual physiological systems is small

and not predictive of health outcomes, the accumulation of adverse physiological changes in

the body presents a health risk [19,20].

Work meaning, caregiving reward and health
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Previous research has shown that women tend to have more demands related to household

and family [21] and are more likely to experience role conflict when combining work and fam-

ily life [22,23], thus suggesting that the effects of work and family factors on health is likely

gender-specific. Therefore in the present study, we also considered gender differences in the

association between meaningful work and caregiving reward on one hand and mental and

physical health on the other hand.

Methods

Participants

The data for the present study were obtained from Copenhagen Ageing and Midlife Biobank

(CAMB) [24]. A sub-sample of 203 CAMB participants was recruited during CAMB data col-

lection for an additional study investigating a wide range of stress exposures and their effects

on markers of physical health (the “Stress and Health” study). The participants of “Stress and

Health” study were all born between 1959 and 1961 at the University Hospital of Copenhagen.

The inclusion criteria for the “Stress and Health” study were participation in both CAMB

questionnaire and biological tests and no history of myocardial infarction, angina pectoris,

stroke, or cancer. The sample size and gender composition were determined a priori as

N = 200 and 50% women. Furthermore, to ensure a high level of contrast in the exposure to

stress, inclusion was also conditioned on the participants’ answer to the question: “How often
have you within the preceding four weeks felt stressed out?” in the CAMB questionnaire with

possible answers: at no time, a small part of the time, a part of the time, a large part of the time,
and all the time. The a-priori determined distribution was equal number of individuals with

very low (at no time) and high (a large part of the time or all the time) levels of stress in the past

four weeks, with 40% in each of these categories and 20% in the remaining medium categories.

Once the desired number of participants in each category was reached, data collection for the

“Stress and Health” study was stopped. Participants who were not employed were excluded

from the present study, leaving the final sample of 94 men and 87 women aged 49 to 51. Writ-

ten informed consent was obtained from all individual participants included in the study.

Measures

Meaningful work was measured using the 3-item subscale of Copenhagen Psychosocial Ques-

tionnaire, a validated instrument to assess psychosocial conditions at work [25]. The items

were Is your work meaningful?, Do you feel that the work you do is important? and Do you feel
motivated and involved in your work?. Items were rated from 1-to a very small degree to 5-to a
very large degree. The scores for the three items were averaged. Cronbach’s alpha for the mean-

ingful work scale was .76 in the present sample.

Participants were asked if they provided regular care to their parents, spouses, children,

grandchildren and other persons. For each of the care recipients, they were asked how many

hours a week they spent caring for that person, and how physically and emotionally straining,

as well as how rewarding caregiving was. Physical and emotional strain and reward were rated

on a 5-point scale from 1-not at all to 5-to a very large degree. The following variables were cre-

ated: average caregiving reward, average physical strain, average emotional strain, and total
caregiving hours a week. We expected that strain and reward from providing care, as well as

the time the caregiving responsibilities take, might vary depending on the care recipient (e.g.

taking care of children might feel more rewarding than taking care of sick parents, but might

also be more time consuming). To account for these differences, the average strain and reward

scores were weighted by the number of hours providing care to each recipient. Similar ways to

assess caregiving burden have been used in previous literature [26].

Work meaning, caregiving reward and health
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Depressive symptoms were measured using the Major Depression Inventory, a validated

tool for assessing mood [27]. The inventory consists of 12 items describing mood in the past

two weeks, e.g., Have you felt low in spirits or sad? or Have you lost interest in your daily activi-
ties?, rated from 0 (at no time) to 5 (all the time). The items are combined into a single score

ranging from 0 to 50.

Perceived stress in the past four weeks was assessed using the 10-item version of Cohen’s

Perceived Stress Scale. Items, such as Have you felt nervous and “stressed”? or “Have you found
that you could not cope with all the things that you had to do? were rated on a 5-point scale

from 1-never to 5-very often. Items were summed yielding a possible score from 10 to 50.

Physiological dysregulation was assessed based on eight biomarkers, reflecting cardiovascu-

lar (blood pressure), metabolic (triglycerides, HDL cholesterol, Total Cholesterol, glycated

hemoglobin, and BMI), and immune (C-reactive protein, Interleukin-6) activity and have

been previously established as clinical predictors of major chronic diseases [11]. Physiological

dysregulation score was calculated as a number of markers whose values were beyond clinically

established norms, with a possible range from 0 to 8. The exact cut-off values are provided in

the S1 Appendix and the laboratory procedure for collecting and analyzing biological samples

are described elsewhere [28].

Statistical analyses

Linear regression was used to assess the effects of work and caregiving responsibilities on

depression, perceived stress, and physiological dysregulation. First we assessed the main effects

of meaningful work and having any caregiving role in the full sample, controlling for age and

SES measured as occupational social class [29]. Further, among those reporting caregiving

responsibilities (further referred to as caregivers), we also assessed the effects of caregiving

reward, as well as all other caregiving-related variables (total caregiving hours, the number of

care recipients, and physical and emotional caregiving strain) controlling for age and SES.

Finally, in the fully adjusted model, the effect of caregiving reward was adjusted for all other

caregiving-related variables in addition to age and SES. The analyses were stratified by gender.

Gender differences were also tested as statistical interaction between gender and all of the con-

sidered predictors.

Results

Table 1 shows the distribution of study variables by gender. The majority of participants pro-

vided care to at least one person. Sixty-seven percent of caregivers found caregiving rewarding

to a large or very large degree. Only a small fraction of participants reported caregiving to be

straining to a large degree or very large degree (2% for physical strain and 11% for emotional

strain). Women and men found their work equally meaningful and 81% of respondents rated

their work as meaningful to a large degree or very large degree. Table 2 shows the proportion of

participants taking care of children, parents, spouse, grandchildren and other persons and the

strain and reward scores across different groups of care recipients.

Table 3 shows the effects of meaningful work and caregiving responsibilities on depressive

symptoms, perceived stress, and physiological dysregulation. For both men and women,

higher levels of work meaning were moderately associated with lower levels of depressive

symptoms. The direction of the association was the same for perceived stress, but it was not

statistically significant. At the same time, in women, but not in men, meaningful work was

related to higher levels of physiological dysregulation (p = .042 for the gender difference). In

women, the unstandardized effect of meaningful work was 0.51 (SE = 0.24), i.e. the difference

between lowest observed meaningful work score (3 = somewhat meaningful) and highest

Work meaning, caregiving reward and health
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observed score (5 = meaningful to a very large degree) approximately corresponded to one

additional biomarker above a clinical high-risk cut-off.

Reporting any caregiving responsibilities was strongly related to higher depressive symp-

toms in women, but not in men (p = .003 for the gender difference). The effect was approxi-

mately the same in size for perceived stress in women, but was not statistically significant.

Neither in men, nor in women reporting caregiving responsibilities per se was associated with

physiological dysregulation.

Among caregivers, reward was moderately associated with lower perceived stress in both

men and women. At the same time, in women, but not in men, reward was also associated

with higher levels of physiological dysregulation (p = 0.055 for gender differences). These

results held regardless of whether other aspects of caregiving were controlled for.

Several other factors related to providing care predicted mental health and physiological

dysregulation. In the fully adjusted model, emotional strain was related to higher depressive

symptoms and perceived stress in women (p = 0.007 and p = 0.008 for gender differences for

depressive symptoms and perceived stress respectively). Physiological dysregulation was posi-

tively related to emotional strain and negatively related to physical strain in men, but not in

Table 1. Distribution of study variables by gender.

Possible

Range

Men Women p for gender difference

Full sample N = 94 N = 87

Mean meaningful work score (SD) 1–5 4.2 (0.6) 4.2 (0.6) 0.70

Number (%) of caregivers 58 (62%) 73 (84%) 0.004

Among caregivers N = 58 N = 73

Mean nr. of care recipients 1–5 1.7 (0.9) 1.8 (0.8) .62

Mean nr. of caregiving hrs/wk (SD) 24.6 (30.3) 32.6 (31.6) 0.14

Mean physical strain (SD) 1–5 1.2 (0.5) 1.6 (0.9) 0.002

Mean emotional strain (SD) 1–5 1.6 (0.9) 2.1 (1.3) 0.002

Mean reward (SD) 1–5 3.8 (1.2) 4.0 (1.0) 0.21

Mean depressive symptoms (SD) 1–50 7.8 (7.5) 10.9 (10.0) 0.020

Mean perceived stress (SD) 10–50 20.4 (6.3) 22.4 (7.2) 0.046

Mean physiological dysregulation score (SD) 1–8 1.7 (1.4) 1.2 (1.3) 0.018

https://doi.org/10.1371/journal.pone.0214916.t001

Table 2. Distribution of family responsibility characteristics by gender and care recipient.

Men (N = 58)

Parent Spouse Children Grandchildren Other

Nr. participants providing care 27 (29%) 26 (28%) 38 (40%) 5 (5%) 18 (19%)

Mean number of caregiving hours/week 2.9 (2.4) 15.4 (13.6) 21.1 (31.2) 2.4 (1.1) 5.6 (9.6)

Mean caregiving physical strain 1.7 (0.7) 1.2 (0.4) 1.2 (0.4) 1.4 (0.9) 1.2 (0.4)

Mean caregiving emotional strain 2.1 (0.9) 1.4 (0.6) 1.6 (0.9) 1.2 (0.4) 1.6 (0.9)

Mean caregiving reward 3.8 (0.9) 3.8 (1.2) 4.3 (0.9) 5.0 (0.0) 3.9 (1.0)

Women (N = 73)

Parent Spouse Child Grandchild Other

Nr. participants providing care 36 (41%) 34 (39%) 53 (61%) 5 (6%) 31 (36%)

Mean number of caregiving hours/week 4.2 (3.6) 18.5 (12.6) 24.5 (27.6) 5.4 (2.7) 7.7 (9.6)

Mean caregiving physical strain 1.7 (0.9) 1.4 (0.8) 1.5 (0.8) 1.2 (0.4) 1.7 (0.9)

Mean caregiving emotional strain 2.4 (1.3) 1.5 (1.0) 2.1 (1.3) 1.2 (0.4) 2.2 (0.9)

Mean caregiving reward 4.0 (0.9) 4.0 (1.1) 4.3 (1.1) 4.8 (0.4) 4.0 (1.2)

https://doi.org/10.1371/journal.pone.0214916.t002
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women (p = 0.19 and p = 0.12 for gender differences for physical and emotional strain respec-

tively). Controlling for other aspects of caregiving, the time participants spent providing care

to others and the number of care recipients was not related to any of the outcomes, either in

men, or in women.

Discussion

Deriving sense of purpose from one’s professional and family life has long been recognized as

an important component of thriving and well-being [3,30]. Studies have confirmed that the

pursuit of meaning and engagement contributes to happiness and enhances life quality, life

satisfaction, and mental health [31,32]. Because psychological well-being and physical health

are not independent from one another [3,9], it is often assumed that the same factors that pro-

mote psychological well-being and mental health should also contribute to better physical

health. However, our findings suggest that this may not always be the case. The results of the

study show that, especially in women, the very same factors that appear to be protective of

mental health, namely meaningful work and caregiving reward, are associated with higher lev-

els of physiological dysregulation.

Table 3. Standardized regression coefficients and 95% CIs for the effects of meaningful work and caregiving responsibilities on depressive symptoms, perceived

stress and physiological dysregulation.

Depressive symptomsa Perceived stressa Physiological dysregulationa

Full sampleb

(94 men, 87 women)

Men Women Men Women Men Women

Meaningful work

(1 SD increase)

-0.34 (-0.51; -0.17) -0.31 (-0.53; -0.09) -0.29 (-0.47; -0.11) -0.16 (-0.39; 0.07) -0.05 (-0.23; 0.13) 0.22 (0.02; 0.42)

Caregiver

(ref = “no”)

-0.01 (-0.35; 0.33) 0.55 (0.23; 0.87) -0.14 (-0.53; 0.25) 0.46 (-0.16; 1.08) -0.01 (-0.43; 0.41) 0.09 (-0.53; 0.71)

Among caregivers, adjusted for age and SES only

(58 men, 73 women)

Caregiving reward

(1 SD increase)

-0.20 (-0.42; 0.02) -0.03 (-0.33; 0.27) -0.27 (-0.50; -0.04) -0.29 (-0.54; -0.04) -0.08 (-0.34; 0.18) 0.27 (0.03; 0.51)

Caregiving physical strain

(1 SD increase)

0.04 (-0.35; 0.43) 0.26 (0.01; 0.51) -0.22 (-0.57; 0.13) 0.23 (0.04; 0.42) -0.26 (-0.70; 0.18) -0.09 (-0.30; 0.12)

Caregiving emotional strain

1 SD increase)

-0.05 (-0.38; 0.28) 0.42 (0.20; 0.64) -0.21 (-0.47; 0.05) 0.32 (0.09; 0.55) 0.18 (-0.18; 0.54) -0.19 (-0.39; 0.01)

Nr. of caregiving hours/wk

(10 hrs increase)

-0.03 (-0.11; 0.05) -0.02 (-0.11; 0.07) -0.03 (-0.08; 0.02) -0.01 (-0.09; 0.07) 0.02 (-0.07; 0.11) 0.04 (-0.03; 0.11)

Nr. of care recipients

(1 unit increase)

-0.06 (-0.33; 0.21) -0.16 (-0.49; 0.17) -0.12 (-0.35; 0.11) -0.22 (-0.48; 0.04) 0.14 (-0.17; 0.45) 0.32 (0.05; 0.59)

Among caregivers, adjusted for age and SES; all caregiving characteristics are mutually adjusted for

(58 men, 73 women)

Caregiving reward

(1 SD increase)

-0.23 (-0.49; 0.03) -0.02 (-0.25; 0.21) -0.26 (-0.51; -0.01) -0.29 (-0.55; -0.03) -0.06 (-0.30; 0.18) 0.25 (0.06; 0.44)

Caregiving physical strain

(1 SD increase)

0.29 (-0.08; 0.66) 0.00 (-0.31; 0.31) 0.08 (-0.44; 0.60) 0.01 (-0.26; 0.28) -0.65 (-1.06; -0.24) 0.06 (-0.14; 0.26)

Caregiving emotional strain

1 SD increase)

-0.17 (-0.48; 0.14) 0.46 (0.06; 0.86) -0.23 (-0.65; 0.19) 0.31 (0.03; 0.59) 0.56 (0.19; 0.93) -0.14 (-0.35; 0.07)

Nr. of caregiving hours/wk

(10 hrs increase)

-0.01 (-0.08; 0.06) 0.01 (-0.08; 0.10) 0.00 (-0.09; 0.09) 0.03 (-0.05; 0.11) 0.02 (-0.08; 0.12) -0.01 (-0.10; 0.08)

Nr. of care recipients

(1 unit increase)

-0.04 (-0.26; 0.18) 0.11 (-0.22; 0.44) -0.08 (-0.36; 0.20) -0.03 (-0.37; 0.31) 0.22 (-0.07; 0.51) 0.23 (-0.10; 0.56)

aStandardized effects are presented to enable comparison of the effect sizes between outcomes and between predictors.
bAdjusted for age and SES

https://doi.org/10.1371/journal.pone.0214916.t003
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The exact reasons why factors that contribute to sense of meaning and reward would take a

toll on the body remain to be investigated. It seems plausible, however, that that the effects of

meaning of work and reward from family responsibilities may be non-linear: both low and

high levels might have a negative effect on health, but for different reasons. The low levels

might act as a psychological stressor as any effort going into work and family would not be

compensated by satisfaction (cf. effort-reward imbalance model, according to which the mis-

match between effort spent at work and rewards received may elicit a stress response) [33].

The negative effects of psychological stress on the body have been well-documented [34,35].

At the same time, very high levels of meaning and reward might be a sign of over-commit-

ment. With respect to work, researchers have speculated that very high levels of engagement

might interfere with recovery, jeopardizing health [36,37]. Furthermore, a curvilinear relation-

ship between time spent for paid work and psychological distress and time spent with a spouse

and psychological distress has been reported [38]. However, because most participants in our

sample rated their work as meaningful or highly meaningful and caregiving as rewarding or

highly rewarding, we would have not been able to detect this non-linearity. Thus, the negative

effects of meaning and reward on physiological functioning may only be telling part of the

story.

Our findings also need to be considered in the context of timing of the exposure. Physiolog-

ical dysregulation resulting from psychosocial exposures takes time to develop and is usually a

result of long-term circumstances [16]. Therefore, if the findings of our study reflect a causal

effect of work and family factors on physiological dysregulation, this effect is likely due to a

long-term exposure rather than the concurrent life situation. Alternatively, our findings might

be a reflection of certain personality traits, such as a tendency to overcommit, which would

result in both high levels of engagement with work and family, but also, over time, in physio-

logical dysfunctioning.

The above caveats notwithstanding, our findings of adverse effect of caregiving reward on

physiological functioning among women are in line with recently published evidence that

parental empathy, while associated with greater self-esteem and purpose in life for parents,

also has its physiological costs in terms of increased levels of low-grade inflammation [39].

Taken together, these findings suggest that pursuit of meaning and purpose by engaging with

work and family, which makes life worth living [3], may physically wear people out and com-

promise health. Importantly, however, we only observed negative health effects of meaningful

work and caregiving reward in women. Gender differences in health effects of employment

have long been known, and the health benefits of being gainfully employed alongside family

responsibilities tend to be more pronounced among men, while women are more likely to

experience role conflict and role strain from combining work and family duties [22,23].

Our study has a number of strengths and limitations. We had access to detailed measures of

various aspects of caregiving responsibilities and their subjective perception, a measure of

meaningful work, one of the psychosocial aspects of work that is least researched in health lit-

erature, as well as a wide range of biomarkers. The availability of biomarker data has allowed

us to overcome one of the major limitations of previous literature and investigate the effect of

work and family life on both mental health and objective physical health as the outcome.

At the same time, because of the high costs associated with collecting detailed psychosocial

as well as biological information, the sample was relatively modest in size. We were able to

detect moderate to strong associations in our data, but may have not had enough power to

detect associations more modest in size and interactions between work and family factors. Fur-

thermore, the sample was highly selected. As described in the CAMB cohort profile, CAMB

participants had slightly higher education than the general population [40]. Furthermore, in

the “Stress and Health” study, participants with high levels of stress were over-sampled by
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design, which means that this sample is not representative of the general population in terms

of stress levels. At the same time, most of the participants did not experience high emotional

or physical strain from caregiving, low caregiving reward or low work meaning. Thus we were

not able to investigate the whole range of these exposures. Moreover, participants represented

a very narrow age range, 49 to 51. The content of both family roles and of work changes with

age. Therefore our findings may not generalize to younger adults.

Perception of meaning of work, strain and reward from family, as well depressive symp-

toms and perceived stress, are inherently subjective and can only be measured by self-reports.

Due to that, and because of the cross-sectional design of the study, the causality of these associ-

ations cannot be established with certainty, i.e. both perception of meaning may affect mental

health symptoms, as well as mental health can affect how individuals perceive their work and

family life. Furthermore, both the perception of one’s work and family life and mental health

may be influenced by a wide range of confounding factors, such as current emotional state,

recent stressful experiences, and personality traits. From that perspective, both good mental

health and the ability to see meaning and reward in one’s daily activities may just be different

facets of overall psychological well-being.

Furthermore, selection bias may partly explain the observed relationships between work

and family factors on one hand and the objectively measured physiological functioning on the

other hand. For instance, it is possible that women who are aware of their sub-optimal physical

health are more appreciative of their work and family roles, thus explaining the association

between work meaning and caregiving reward on one hand and physiological dysregulation

on the other hand. Exclusion of participants with pre-existing major chronic disorders reduces

the likelihood of selection bias; however, it cannot be completely ruled out. Importantly, how-

ever, given that our results were very different for mental vs. physical health outcomes, it

seems highly unlikely that either unmeasured confounding or selection bias are the only expla-

nations for the observed associations.

Despite the outlined limitations, the findings of the study underscore the necessity of a

broad and comprehensive definition of health and for multi-methodological assessment of

health outcomes in research investigating the role of psychosocial work and family factors in

health. On the one hand, self-reported measures of health are prone to bias and may not pro-

vide the full picture of individuals’ well-being. On the other hand, the sole reliance on objec-

tively measured physiological parameters does not provide a full picture either. Many health

researchers and practitioners argue that subjective satisfaction with one’s life and one’s health

and good psychological adjustment to whatever health conditions one might have is as impor-

tant as objective indicators of health [41]. If our divergent results for mental and physical

health are replicated in larger samples and longitudinal designs, we believe that both mental

and physical health consequences of engagement in work and family need to be taken into

account in clinical practice.

Female employment has been a politically charged topic and extra care should be taken

when interpreting potentially controversial results presented herein. We believe the findings

suggest that women participating in labor market and invested in their careers might benefit

most from policies aimed at improving work-life balance and from interventions helping

workers prioritize down-time and physical well-being.
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1. Kivimäki M, Kawachi I. Work Stress as a Risk Factor for Cardiovascular Disease. Curr Cardiol Rep.

2015; 17: 630. https://doi.org/10.1007/s11886-015-0630-8 PMID: 26238744

2. Kuster PA, Merkle CJ. Caregiving stress, immune function, and health: implications for research with

parents of medically fragile children.—PubMed—NCBI. Issues Compr Pediatr Nurs. 2004; 27: 257–76.

https://doi.org/10.1080/01460860490884165 PMID: 15764433

3. Ryff CD, Singer B. The Contours of Positive Human Health. Psychol Inq. Psychology Press; 1998; 9: 1–

28. https://doi.org/10.1207/s15327965pli0901_1

4. Kramer BJ. Gain in the caregiving experience: where are we? What next? Gerontologist. 1997; 37:

218–32. PMID: 9127978

5. Cohen CA, Colantonio A, Vernich L. Positive aspects of caregiving: rounding out the caregiver experi-

ence. Int J Geriatr Psychiatry. 2002; 17: 184–8. PMID: 11813283

6. Simon RW. The meanings individuals attach to role identities and their implications for mental health. J

Health Soc Behav. 1997; 38: 256–74. PMID: 9343964

7. Arnold KA, Turner N, Barling J, Kelloway EK, McKee MC. Transformational leadership and psychologi-

cal well-being: the mediating role of meaningful work. J Occup Health Psychol. 2007; 12: 193–203.

https://doi.org/10.1037/1076-8998.12.3.193 PMID: 17638487

8. Burr H, Albertsen K, Rugulies R, Hannerz H. Do dimensions from the Copenhagen Psychosocial Ques-

tionnaire predict vitality and mental health over and above the job strain and effort-reward imbalance

models? Scand J Public Health. 2010; 38: 59–68. https://doi.org/10.1177/1403494809353436 PMID:

21172772

9. Kolappa K, Henderson DC, Kishore SP. No physical health without mental health: lessons unlearned?

Bull World Health Organ. 2013; 91: 3–3A. https://doi.org/10.2471/BLT.12.115063 PMID: 23397342

10. Watson D, Pennebaker JW. Health complaints, stress, and distress: exploring the central role of nega-

tive affectivity. Psychol Rev. 1989; 96: 234–54. https://doi.org/10.1037/0033-295X.96.2.234 PMID:

2710874

11. Seeman TE, Singer BH, Rowe JW, Horwitz RI, McEwen BS. Price of adaptation—allostatic load and its

health consequences. MacArthur studies of successful aging. Arch Intern Med. 1997; 157: 2259–68.

https://doi.org/10.1001/archinte.1997.00440400111013 PMID: 9343003

12. Ahrens CJC, Ryff CD. Multiple Roles and Well-being: Sociodemographic and Psychological Modera-

tors. Sex Roles. 2006; 55: 801–815. https://doi.org/10.1007/s11199-006-9134-8

Work meaning, caregiving reward and health

PLOS ONE | https://doi.org/10.1371/journal.pone.0214916 April 24, 2019 9 / 11

http://engelsk.arbejdstilsynet.dk/en/research/arbejdsmiljoforskningsfonden
http://engelsk.arbejdstilsynet.dk/en/research/arbejdsmiljoforskningsfonden
http://veluxfoundations.dk/en
http://www.camb.ku.dk/
https://doi.org/10.1007/s11886-015-0630-8
http://www.ncbi.nlm.nih.gov/pubmed/26238744
https://doi.org/10.1080/01460860490884165
http://www.ncbi.nlm.nih.gov/pubmed/15764433
https://doi.org/10.1207/s15327965pli0901_1
http://www.ncbi.nlm.nih.gov/pubmed/9127978
http://www.ncbi.nlm.nih.gov/pubmed/11813283
http://www.ncbi.nlm.nih.gov/pubmed/9343964
https://doi.org/10.1037/1076-8998.12.3.193
http://www.ncbi.nlm.nih.gov/pubmed/17638487
https://doi.org/10.1177/1403494809353436
http://www.ncbi.nlm.nih.gov/pubmed/21172772
https://doi.org/10.2471/BLT.12.115063
http://www.ncbi.nlm.nih.gov/pubmed/23397342
https://doi.org/10.1037/0033-295X.96.2.234
http://www.ncbi.nlm.nih.gov/pubmed/2710874
https://doi.org/10.1001/archinte.1997.00440400111013
http://www.ncbi.nlm.nih.gov/pubmed/9343003
https://doi.org/10.1007/s11199-006-9134-8
https://doi.org/10.1371/journal.pone.0214916


13. King AC, Castro C, Wilcox S, Eyler AA, Sallis JF, Brownson RC. Personal and environmental factors

associated with physical inactivity among different racial-ethnic groups of U.S. middle-aged and older-

aged women. Health Psychol. 2000; 19: 354–64. PMID: 10907654

14. Wolin KY, Bennett GG, McNeill LH, Sorensen G, Emmons KM. Low discretionary time as a barrier to

physical activity and intervention uptake. Am J Health Behav. NIH Public Access; 2008; 32: 563–9.

https://doi.org/10.5555/ajhb.2008.32.6.563 PMID: 18442336

15. Bakker AB, Demerouti E. Job demands–resources theory: Taking stock and looking forward. J Occup

Health Psychol. 2017; 22: 273–285. https://doi.org/10.1037/ocp0000056 PMID: 27732008

16. McEwen BS. Protective and damaging effects of stress mediators. N Engl J Med. 1998; 338: 171–179.

https://doi.org/10.1056/NEJM199801153380307 PMID: 9428819

17. Berkman LF, Liu SY, Hammer L, Moen P, Klein LC, Kelly E, et al. Work–family conflict, cardiometabolic

risk, and sleep duration in nursing employees. J Occup Health Psychol. 2015; 20: 420–433. https://doi.

org/10.1037/a0039143 PMID: 25961758

18. Eguchi H, Shimazu A, Kawakami N, Inoue A, Nakata A, Tsutsumi A. Work engagement and high-sensi-

tivity C-reactive protein levels among Japanese workers: a 1-year prospective cohort study. Int Arch

Occup Environ Health. 2014; https://doi.org/10.1007/s00420-014-0995-9 PMID: 25362516

19. McEwen BS, Seeman TE. Protective and Damaging Effects of Mediators of Stress: Elaborating and

Testing the Concepts of Allostasis and Allostatic Load. Ann N Y Acad Sci. 1999; 896: 30–47. https://doi.

org/10.1111/j.1749-6632.1999.tb08103.x PMID: 10681886

20. Seeman TE, McEwen BS, Rowe JW, Singer BH. Allostatic load as a marker of cumulative biological

risk: MacArthur studies of successful aging. Proc Natl Acad Sci U S A. 2001; 98: 4770–5. https://doi.

org/10.1073/pnas.081072698 PMID: 11287659

21. Gjerdingen D, McGovern P, Bekker M, Lundberg U, Willemsen T. Women’s Work Roles and Their

Impact on Health, Well-Being, and Career: Comparisons Between the United States, Sweden, and The

Netherlands. Women Health. Taylor & Francis Group; 2001; 31: 1–20. https://doi.org/10.1300/

J013v31n04_01

22. Adelmann PK. Multiple Roles and Psychological Well-being in a National Sample of Older Adults. J Ger-

ontol. 1994; 49: S277–S285. https://doi.org/10.1093/geronj/49.6.S277 PMID: 7963284

23. Simon RW. Twenty Years of the Sociology of Mental Health: The Continued Significance of Gender and

Marital Status for Emotional Well-Being. In: Johnson RJ, Turner RJ, Link BG, editors. Sociology of Men-

tal Health. Cham: Springer International Publishing; 2014. pp. 21–51. https://doi.org/10.1007/978-3-

319-07797-0

24. Avlund K, Osler M, Mortensen EL, Christensen U, Bruunsgaard H, Holm-Pedersen P, et al. Copenha-

gen Aging and Midlife Biobank (CAMB). An introduction. J Aging Health. 2014; 26: 5–20. https://doi.org/

10.1177/0898264313509277 PMID: 24584257

25. Pejtersen JH, Kristensen TS, Borg V, Bjorner JB. The second version of the Copenhagen Psychosocial

Questionnaire (COPSOQ II). Scand J Public Heal. 2010; 38 suppl 3: 8–24.

26. Kroenke CH, Hankinson SE, Schernhammer ES, Colditz GA, Kawachi I, Holmes MD. Caregiving

Stress, Endogenous Sex Steroid Hormone Levels, and Breast Cancer Incidence. Am J Epidemiol.

Oxford University Press; 2004; 159: 1019–1027. https://doi.org/10.1093/aje/kwh148 PMID: 15155286

27. Bech P, Rasmussen NA, Olsen LR, Noerholm V, Abildgaard W. The sensitivity and specificity of the

Major Depression Inventory, using the Present State Examination as the index of diagnostic validity. J

Affect Disord. 2001; 66: 159–64. PMID: 11578668

28. Hansen ÅM, Lund R, Bruunsgaard H, Rod NH, Garde AH, Molbo D, et al. Social gradient in allostatic

load among Danish men and women in late midlife. J Aging Health. 2014; 26: 72–87. https://doi.org/10.

1177/0898264313508187 PMID: 24584261

29. Christensen U, Krølner R, Nilsson CJ, Lyngbye PW, Hougaard CØ, Nygaard E, et al. Addressing social

inequality in aging by the Danish occupational social class measurement. J Aging Health. 2014; 26:

106–27. https://doi.org/10.1177/0898264314522894 PMID: 24584263

30. Ryff CD. Psychological Well-Being Revisited: Advances in the Science and Practice of Eudaimonia.

Psychother Psychosom. 2014; 83: 10–28. https://doi.org/10.1159/000353263 PMID: 24281296

31. Peterson C, Park N, Seligman MEP. Orientations to happiness and life satisfaction: the full life versus

the empty life. J Happiness Stud. 2005; 6: 25–41. https://doi.org/10.1007/s10902-004-1278-z

32. Steger MF, Oishi S, Kashdan TB. Meaning in life across the life span: Levels and correlates of meaning

in life from emerging adulthood to older adulthood. J Posit Psychol. Routledge; 2009; 4: 43–52. https://

doi.org/10.1080/17439760802303127

33. Siegrist J. Effort-reward imbalance at work and health.

Work meaning, caregiving reward and health

PLOS ONE | https://doi.org/10.1371/journal.pone.0214916 April 24, 2019 10 / 11

http://www.ncbi.nlm.nih.gov/pubmed/10907654
https://doi.org/10.5555/ajhb.2008.32.6.563
http://www.ncbi.nlm.nih.gov/pubmed/18442336
https://doi.org/10.1037/ocp0000056
http://www.ncbi.nlm.nih.gov/pubmed/27732008
https://doi.org/10.1056/NEJM199801153380307
http://www.ncbi.nlm.nih.gov/pubmed/9428819
https://doi.org/10.1037/a0039143
https://doi.org/10.1037/a0039143
http://www.ncbi.nlm.nih.gov/pubmed/25961758
https://doi.org/10.1007/s00420-014-0995-9
http://www.ncbi.nlm.nih.gov/pubmed/25362516
https://doi.org/10.1111/j.1749-6632.1999.tb08103.x
https://doi.org/10.1111/j.1749-6632.1999.tb08103.x
http://www.ncbi.nlm.nih.gov/pubmed/10681886
https://doi.org/10.1073/pnas.081072698
https://doi.org/10.1073/pnas.081072698
http://www.ncbi.nlm.nih.gov/pubmed/11287659
https://doi.org/10.1300/J013v31n04_01
https://doi.org/10.1300/J013v31n04_01
https://doi.org/10.1093/geronj/49.6.S277
http://www.ncbi.nlm.nih.gov/pubmed/7963284
https://doi.org/10.1007/978-3-319-07797-0
https://doi.org/10.1007/978-3-319-07797-0
https://doi.org/10.1177/0898264313509277
https://doi.org/10.1177/0898264313509277
http://www.ncbi.nlm.nih.gov/pubmed/24584257
https://doi.org/10.1093/aje/kwh148
http://www.ncbi.nlm.nih.gov/pubmed/15155286
http://www.ncbi.nlm.nih.gov/pubmed/11578668
https://doi.org/10.1177/0898264313508187
https://doi.org/10.1177/0898264313508187
http://www.ncbi.nlm.nih.gov/pubmed/24584261
https://doi.org/10.1177/0898264314522894
http://www.ncbi.nlm.nih.gov/pubmed/24584263
https://doi.org/10.1159/000353263
http://www.ncbi.nlm.nih.gov/pubmed/24281296
https://doi.org/10.1007/s10902-004-1278-z
https://doi.org/10.1080/17439760802303127
https://doi.org/10.1080/17439760802303127
https://doi.org/10.1371/journal.pone.0214916


34. McEwen BS. Central effects of stress hormones in health and disease: Understanding the protective

and damaging effects of stress and stress mediators. Eur J Pharmacol. 2008; 583: 174–85. https://doi.

org/10.1016/j.ejphar.2007.11.071 PMID: 18282566

35. Juster R-P, McEwen BS, Lupien SJ. Allostatic load biomarkers of chronic stress and impact on health

and cognition. Neurosci Biobehav Rev. 2010; 35: 2–16. https://doi.org/10.1016/j.neubiorev.2009.10.

002 PMID: 19822172

36. Bakker AB, Schaufeli WB, Leiter MP, Taris TW. Work engagement: An emerging concept in occupa-

tional health psychology. Work Stress. Taylor & Francis Group; 2008; 22: 187–200. https://doi.org/10.

1080/02678370802393649

37. Bakker AB, Albrecht SL, Leiter MP. Key questions regarding work engagement. Eur J Work Organ Psy-

chol. Routledge, part of the Taylor & Francis Group; 2011; 20: 4–28. https://doi.org/doi:10.1080/

1359432X.2010.485352

38. Voydanoff P, Donnelly BW. Multiple roles and psychological distress: The intersection of the paid

worker, spouse, and parent roles with the role of the adult child. J Marriage Fam. Wiley; 1999; 61: 725–

738.

39. Manczak EM, DeLongis A, Chen E. Does empathy have a cost? Diverging psychological and physiolog-

ical effects within families. Health Psychol. NIH Public Access; 2016; 35: 211–8. https://doi.org/10.

1037/hea0000281 PMID: 26348495

40. Lund R, Mortensen EL, Christensen U, Bruunsgaard H, Holm-Pedersen P, Fiehn N-E, et al. Cohort Pro-

file: The Copenhagen Aging and Midlife Biobank (CAMB). Int J Epidemiol. Oxford University Press;

2015; 45: dyv149. https://doi.org/10.1093/ije/dyv149 PMID: 26210613

41. Huber M, Knottnerus JA, Green L, van der Horst H, Jadad AR, Kromhout D, et al. How should we define

health? BMJ. 2011; 343: d4163. https://doi.org/10.1136/bmj.d4163 PMID: 21791490

Work meaning, caregiving reward and health

PLOS ONE | https://doi.org/10.1371/journal.pone.0214916 April 24, 2019 11 / 11

https://doi.org/10.1016/j.ejphar.2007.11.071
https://doi.org/10.1016/j.ejphar.2007.11.071
http://www.ncbi.nlm.nih.gov/pubmed/18282566
https://doi.org/10.1016/j.neubiorev.2009.10.002
https://doi.org/10.1016/j.neubiorev.2009.10.002
http://www.ncbi.nlm.nih.gov/pubmed/19822172
https://doi.org/10.1080/02678370802393649
https://doi.org/10.1080/02678370802393649
https://doi.org/doi:10.1080/1359432X.2010.485352
https://doi.org/doi:10.1080/1359432X.2010.485352
https://doi.org/10.1037/hea0000281
https://doi.org/10.1037/hea0000281
http://www.ncbi.nlm.nih.gov/pubmed/26348495
https://doi.org/10.1093/ije/dyv149
http://www.ncbi.nlm.nih.gov/pubmed/26210613
https://doi.org/10.1136/bmj.d4163
http://www.ncbi.nlm.nih.gov/pubmed/21791490
https://doi.org/10.1371/journal.pone.0214916

