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Abstract

Background

Maternity providers, including nurses, midwives, physicians, are at significant risk for stress

and burnout due to the nature of care provision in maternal and child health settings. Yet,

the empirical evidence on stress and burnout among maternity providers in sub-Saharan

Africa is scarce. Therefore, the purpose of our study was to (1) assess levels of stress and

burnout among maternity providers and support staff in Ghana, and (2) identify individual

and situational factors associated with maternity provider stress, burnout, and physiology.

Method

Using a purposive sampling technique, we recruited 150 maternity providers from 19 high

delivery health facilities within the 15 districts of the Upper East region (UER) of Ghana into

a cross-sectional study. Participants completed Cohen’s Perceived Stress Scale, the

Shirom-Melamed Burnout scale, and sociodemographic, health-, and work-related items.

Participants’ heart rate variability (HRV) and hair cortisol levels were assessed for stress-

related physiologic responses. We computed bivariate and multivariate linear regression

models to examine factors associated with stress and burnout.

Result

Most participants were experiencing moderate to high stress (58.0%) and burnout (65.8%).

Each unit increase in overcommitment to work was associated with 0.62 higher perceived

stress scores (β = 0.62, 95% CI: 0.22, 1.02) and 0.15 higher burnout scores. On average,

those who had experienced disrespect from colleagues in the last year had higher perceived
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stress scores compared to those who had not experienced disrespect (β = 1.77, 95% CI:

0.50, 3.04); and those who had experienced disrespect from patients in the last year had

higher cortisol levels than those who had not (β = 0.52, 95% CI: 0.11, 0.93). Those who

work for more than 5 days also had higher cortisol levels, on average, compared to those

who worked fewer days a week.

Conclusion

We found high levels of stress and burnout among maternity providers in Northern Ghana,

underscoring the need for interventions to manage the effects of stress and burnout on

maternity providers’ wellbeing, quality of care, and patient outcomes. Healthcare manage-

ment teams should assist providers in reducing their overcommitment by hiring more staff,

given its strong link to stress and burnout. Additionally, facilitating a respectful workplace

culture could also help reduce stress and burnout among maternity providers.

Introduction

Stress, the state of psychological and physiological strain or tension resulting from adverse or

demanding circumstances [1], impacts healthcare providers globally. Scientific evidence on

the physiological responses to stress has demonstrated the role of the hypothalamic-pituitary-

adrenal (HPA) axis and the autonomic nervous systems (ANS) in the stress response [2, 3].

The effects of stress is further mediated by how people perceive stress and their physiological

responses [4, 5]. Research has also shown the impact of prolonged stress, including physical

and psychological effects, deterioration in emotional functioning, and in the case of healthcare

providers, difficulty in adapting to professional settings and subsequent burnout [6].

The persistent stress of healthcare provision predisposes providers to burnout, which mani-

fests as physical, emotional, and mental exhaustion [7]. Further, stress and burnout has been

shown to lead to anxiety [8], depression [9, 10], substance abuse and suicidal ideation [10, 11],

gastrointestinal disorders [12, 13], cardiovascular diseases [13], poor quality of life, and prema-

ture death [13, 14]. Burnout among providers manifests in various ways including (1) mini-

mizing one’s impact (viewing care as either negative or ineffective [15]); (2) emotional

exhaustion, including the lack of energy and enthusiasm [16, 17]; and (3) detachment from

role, cynicism, and depersonalization [15]. Clinically, burnout among providers has been

linked to negative health outcomes for both patients and providers, frequently attributed to

decreased effort and time towards care provision [7, 18]. Further, burnout has profound

impacts on healthcare systems leading to high rates of absenteeism, turnover, and increased

costs [16, 19, 20]. These outcomes present a public health challenge that permeates the individ-

ual provider, patient, and health systems levels [21].

Stress among maternal healthcare providers, a group at significant risk due to the nature of

care provision in maternal and child health settings, has been associated with disrespect and

abuse of women during childbirth [22, 23]. Yet, the empirical evidence on stress and burnout

among maternity providers in sub-Saharan Africa (SSA) is scarce. A systematic review [11] of

burnout among maternity providers (midwives) in Uganda [24] and Senegal documented

high levels of burnout among midwives [25]. Further, two recent studies in Kenya also found

high levels of burnout (88.6%) among nurses in maternity wards [26], while the second study,

published by our team, reported high stress (96.5%) and burnout (84.6%) among maternity
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providers [22]. The study in Kenya, which was also the first study among providers in SSA to

examine physiological measures of stress, also documented on average low heart rate variabil-

ity (HRV) and high hair cortisol levels, indicative of accumulated stress [22].

Maternal healthcare providers in SSA are burdened by the universal challenge of working

in highly stressful environments. Providers in this setting are stressed due to staff shortages

[22, 27], poor working conditions including lack of water and poor sanitation, and frustrations

due to the absence of medications and limited supplies and equipment [28, 29]. These chal-

lenges are further exacerbated by feelings of inadequacy in the face of increasing maternal and

new-born mortality [29], financial strain from insufficient salaries and incentives, as well as

perceived mistreatment by patients, colleagues, and superiors [23]. The mounting evidence for

the pervasive and persistent levels of stress among maternal healthcare providers and the docu-

mented negative impacts on providers as well as patients, underscore the need for studies that

examine healthcare providers’ experience of stress and burnout.

Individual and sociodemographic factors associated with stress and burnout among health-

care providers reported by previous studies include self-rated health status, experiencing disre-

spect from colleagues, overcommitment, marital status and educational status. For example,

female healthcare providers [15], those with higher educational levels [30], those who are not

married, those who experienced disrespect from colleague and healthcare providers who are

overcommitted [23] were found to experience high levels of stress and burnout. However,

Alfuqaha, et al. 2018 [31] found no significant association between gender, marital status, edu-

cational status and experience with burnout among nurses working in Jordan. These inconsis-

tencies in the current literature suggest the need for further studies to understand the

individual and sociodemographic factors associated with stress and burnout among healthcare

providers.

We sought to build on our previous research in Kenya [22], to (1) assess levels of stress and

burnout among maternity providers and support staff in Ghana, and (2) identify individual

and situational factors associated with maternity provider stress, burnout, and stress-related

physiologic measures. We hypothesized that perceived stress, burnout and physiological mea-

sures are influenced by individual level factors (including demographic and socioeconomic

factors) as well as by situational factors related to job demands and resources [32]. We further

hypothesized that perceived stress mediates the relationship between these potential individual

and situational stressors and burnout and physiological responses. Our study provides critical

data to inform strategies to address healthcare provider stress in various settings in SSA.

Methods

Study setting

This cross-sectional study was conducted across 15 administrative municipalities/districts in

the Upper East region (UER) of Ghana. Each district has approximately 1 district hospital with

the regional hospital serving as the referral facility. HCW-patient ratio is about four doctors

and 200 nurses per 100,000 people (1:27,652 doctor-patient and 1:500 nurse-patient ratios)

[33].

Sampling and recruitment

Maternal healthcare providers, defined as nurses, midwives, doctors, and support staff working

in maternity and maternity support, were purposively sampled from across 19 high delivery

health facilities within the 15 districts in the region. A high delivery facility was defined as a

facility with an average of 75 births per month in the base year—2019. All maternal healthcare

providers in the selected facilities with more than 6 months of work experience were eligible to
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participate. We obtained the complete list of maternity providers from sampled health centers

from the district directors of health services while that of the hospitals were obtained from

either the hospital administrators or the medical officer in-charge of the facility. We spent 3

days in every facility inviting all providers on our list to participate in our study. In total we

approached about 187 health workers, with 37 refusals, to achieve our target sample size of

150; a response rate of about 80%.

Inclusivity in global research

Additional information regarding the ethical, cultural, and scientific considerations specific to

inclusivity in global research is included in S1 Checklist.

Data collection

Survey data were collected from October 2020 to January 2021, utilizing structured surveys

among n = 150 maternity healthcare providers. Two trained research officers—1 male and 1

female–who are staff of the Navrongo Health Research Centre surveyed all the providers. Pro-

viders only participated in the interviews after providing written informed consent. All the

interviews were conducted in English at private locations either at the homes of the providers

or at the health facilities when providers were less busy or had closed from work. Each inter-

view lasted about an hour.

Outcome measures

Outcomes included psychological and physiological measures. Psychological measures

included self-reported perceived stress and burnout while the physiological measures assessed

the two primary stress response systems: parasympathetic nervous system assessed with pro-

vider’s resting heart rate variability (HRV) (i.e., vagal tone) and provider’s HPA axis response

in the months preceding data collection (i.e., hair cortisol). These measures have been

described in detail previously [22].

Perceived stress: we used the Cohen Perceived Stress Scale (PSS), a globally validated mea-

sure of perceived stress [34–36]. The ten-items in the PSS assess the degree of unpredictability,

uncontrollability, and overload respondents experienced in the past month. The PSS has also

undergone substantial testing for its validity and reliability, with internal consistency ranging

from alphas of 0.69–0.91 across global studies [35–37]. The summative PSS score ranges from

0 to 40: 0–13 is considered low stress, 14–26 moderate stress, and 27–40 high perceived stress

[34].

Burnout: we used the Shirom-Melamed Burnout Measure (SMBM), which assesses the

degree of emotional, physical, and mental exhaustion caused by stress [38]. The SMBM has

undergone psychometric testing in various populations with strong evidence for its validity

and reliability in different populations including adult workers [39] and healthcare providers

[40]. Reliability coefficients have exceeded 0.70 in most studies with adult workers in human

service professions. Internal reliability testing with the sample in our study found a Cronbach

alpha of 0.87. The 14-item SMBM has three subscales for physical fatigue (6 items), emotional

exhaustion (3 items) and cognitive weariness (5 items). A mean burnout index was calculated

for each participant, with scores ranging from 1 to 7, with scores of�2.0 considered as no

burnout, 2.1–3.74 as moderate burnout and� 3.75 as high burnout.

Heart rate variability (HRV): HRV was measured using the CorSense finger monitor by

Elite HRV.41 The sensor was placed on the respondent’s index finger, with readings transmit-

ted via blue tooth to the Elite HRV app on a phone. The reading was taken in the seated posi-

tion for 5 mins in the middle of the interview after completing a series of questions on stress
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and burnout. HRV is a measure of the beat-to-beat interval between consecutive heart beats to

estimate cardiac vagal tone [41, 42]. The time between R waves (R-R interval) in the QRS com-

plex in electrocardiogram (ECG) of each participant was assessed using the Elite HRV soft-

ware. The time domain measures including the RMSSD (root mean square of successive

differences in RR intervals), lnRMSSD (the natural log of the RMSSD) and SDNN (standard

deviation of all normal RR intervals) were used due to their utility and simplicity in short-term

assessments. HRV measures were auto cleaned by the Elite HRV software to eliminate artifact

[43]. LnRMSSD and SDNN scores were then calculated for each individual. Research has dem-

onstrated the robust utility of cardiac vagal tone as a measure of stress [41]. These indices

reflect parasympathetic nervous system (PNS) activity, with higher vagal tone associated with

better physical and mental health [44]. Additionally, PNS activity is associated with relaxation

and calm states. Broadly, higher levels of cardiac vagal tone are associated with younger age,

better physical fitness and overall health, while low levels have been linked to depression, anxi-

ety, high stress, burnout, mortality and morbidity [42, 45, 46].

Hair cortisol: we measured the downstream hormone secreted by the adrenal glands when

the HPA axis is stimulated (typically measured in blood, saliva, urine, and hair) [47]. Hair cor-

tisol levels, reflect cumulative secretion within that hair growth period [48, 49]. Each 1 cm of

hair from the scalp assesses stress levels for the prior month, with high levels indicative of

chronic or sustained stress [5, 50]. While there are no specified cut-offs for cortisol levels and

stress, cortisol levels are higher in people with chronic stress and those with various health con-

ditions [47]. One reference range reported for cortisol in hair is 17.7–153.2 pg/mg of hair

(median 46.1 pg/mg) [51]. A more recent study reported hair cortisol concentration reference

with low levels (40–128 pg/mg) and high (182–520 pg/mg) [52]. We obtained samples from

only 90 respondents, due in part to cultural norms associated with donating/cutting hair and

because some respondents did not have enough hair to provide a sample. Samples were pro-

cessed at the Stress Physiology Investigative Team (SPIT) lab at Iowa State University (analytic

processes are described elsewhere) [22].

Independent variables: We collected data on demographics (age, gender, marital status, par-

ity), socioeconomic status (education, income, perceived social status and accomplishments),

physical health (self-reported health status, chronic diseases, and exercise), health system indi-

cators (facility type and level), as well as provider role and experience [22].

Analysis

Data were analysed using Stata version 14.1 (College Station, TX). Initial analysis comprised of

factor analysis of percieved stress and burnout related items to ascertain construct validity, and

Cronbach’s alpha to asses internal consistency reliability. We performed these assessments for

appropriateness for our sample prior to summative scores generation. Normality of the sum-

mative scores were tested using Shapiro-Wilk normality test and analysis conducted after nec-

essary data transfomation to attain normality of the data.

We generated the descriptive statistics (means and proportions) to examine the distribution

of explanatory and explained variables. At the bivariate level, we used crosstabulation, correla-

tions, and unadjustered mixed-effect linear regression models with robust error, controlling

for clustering at health facility. At the multivariate level, we included only variables with at

least an overall p-value of less then 0.2 from bivariate analysis to avoid negative confounding.

Factors associated with our outcomes of interest were obtained using mixed-effect linear

regression models with robust errors, controlling for clustering at health facility. Model fit was

determined using the Akaike Information Criterion. A structural equation model was applied

to ascertain whether perceived stress mediated the effect of overcommittment on burnout.
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Ethics

Study approvals were provided by the Institutional Review Boards for Protection of Human

Subjects of University of California, San Francisco [IRB 20–31248], and the Navrongo Health

Research Centre Institutional Review Board (NHRCIRB386). We sought further permission

from the Upper East Regional Director of Health Services, the District Directors of Health and

the facility heads to conduct the study in their health facilities in the region. All participants

provided written informed consent. The consent document detailed the study procedures, vol-

untary participation, risks and benefits of the study, compensation, privacy and confidentiality,

the right to ask questions and contact information of the investigators and the ethics commit-

tees. A copy of the information sheet and the signed consent document were given to the par-

ticipants for their reference.

Results

Demographics

Of the 150 providers who participated in the study, most (97.3%) were female. Most (71.3%)

were above 29 years of age, with 56.0% aged 30 to 39 years, and 15.3% aged 40 to 52 years.

Near all (96.7%) were nurses/midwives; few were ward aides/assistants (3.3%). Nearly two

thirds (61.4%) worked in government hospitals, while 21.3% worked in government health

centers, and 17.3% in Mission/private facilities. About half (46.0%) had been in their positions

for five years or less. Due to missing data on some outcome measures, the analyzed sample var-

ied: the sample was 150 for the perceived stress, 149 for burnout and HRV, and 90 for cortisol;

the overall distribution of respondents was relatively similar in each of these analyzed samples

(Table 1).

Stress and burnout levels

On average, the PSS score was 1.47 (SD = 0.56) (Table 2), with over half (58.0%) of the partici-

pants scoring moderate/high stress (56.7% moderately stressed, and 1.3% highly stressed)

based on the recommended cutoffs. The average burnout score was 2.45 (SD = 0.79), with

65.8% classified as having burnout (with 60.4% classified as having low burnout while 5.4% as

high burnout). The average HRV score and cortisol levels were 56.07 (SD = 7.36) and 30.10

pg/mg (SD = 24.66), respectively. Perceived stress and burnout were moderately correlated

(r = 0.50, p<0.001); however, HRV and hair cortisol levels were not significantly correlated

with each other nor with perceived stress and burnout.

Individual and situational predictors

Most (56.7%) providers reported working more than 5 days a week, with many (82.0%) work-

ing 8 hours or less per day. Most (79.9%) felt they had ‘accomplished less than what they

hoped in life’, while 18.8% ‘accomplished exactly what they had hoped’, and only 1.3% ‘accom-

plished more than what they had hoped’. Most (88.0%) providers rated themselves as in good/

very good/excellent health. A little over a third experienced disrespect from superiors (40.0%)

or colleagues (38.9%) in the last one year; more than two thirds (69.1%) experienced disrespect

from patients in the last one year (Table 1).

Bivariate analysis

Results from bivariate analyses indicate higher monthly salary as well as having experienced

disrespect from superior, colleague, or patient in the last one year, and overcommitment were

all significantly associated with higher perceived stress, while higher perceived social status of
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Table 1. Participant demographics and selected independent variables (N = 150).

Characteristic Category Perceived stress

(N = 150)

Burnout

(N = 149)

HRV

(N = 149)

Hair cortisol

(N = 90)

No. (%) No. (%) No. (%) No. (%)

Females 146 (97.3) 145 (97.3) 145 (97.3) 90 (100)

Age 23 to 29 years 43 (28.7) 43 (28.9) 42 (28.2) 27 (30.0)

30 to 39 years 84 (56.0) 83 (55.7) 84 (56.4) 49 (54.4)

40 to 52 years 23 (15.3) 23 (15.4) 23 (15.4) 14 (15.6)

Marital status Married 111 (74.0) 110 (73.8) 110 (73.8) 69 (76.7)

All single 39 (26.0) 39 (26.2) 39 (26.2) 21 (23.3)

Number of children No children 35 (23.3) 35 (23.5) 35 (23.5) 14 (15.6)

1 to 2 children 84 (56.0) 83 (55.7) 44 (29.5) 57 (63.3)

3 or more children 31 (20.7) 31 (20.8) 70 (47.0) 19 (21.1)

Education level College and below 128 (85.3) 127 (85.2) 127 (85.2) 77 (85.6)

University and above 22 (14.7) 22 (14.8) 22 (14.8) 13 (14.4)

Monthly salary Less than 2000 GHS (250 USD) 113 (75.3) 112 (75.2) 112 (75.2) 68 (75.6)

2000–3000 GHS (250–375 USD) 37 (24.7) 37 (24.8) 37 (24.8) 22 (24.5)

Perceived social status of family

growing up

Bottom half 104 (69.3) 103 (69.1) 103 (69.1) 59 (65.6)

Upper half 46 (30.7) 46 (30.9) 46 (30.9) 31 (34.4)

Perceived social status of self Bottom half 59 (39.3) 59 (39.6) 59 (39.6) 32 (35.6)

Upper half 91 (60.7) 90 (60.4) 90 (60.4) 58 (64.4)

Perceived accomplishments in life Less than you hoped 120 (80.0) 119 (79.9) 119 (79.9) 72 (80.0)

Exactly/more than what you hoped 30 (20.0) 30 (20.1) 30 (20.1) 18 (20.0)

Self-rated health Fair/poor 18 (12.0) 18 (12.1) 18 (12.1) 13 (14.4)

Good/Very good/Excellent 132 (88.0) 131 (87.9) 131 (87.9) 77 (85.6)

Has chronic health condition 25 (16.7) 25 (16.8) 24 (16.1) 17 (18.9)

Frequency of exercise Never/less than once a week 92 (61.3) 91 (61.1) 91 (61.1) 60 (66.7)

Once or more per week 58 (38.7) 58 (38.9) 58 (38.9) 30 (33.3)

Facility type Govt hospital 92 (61.4) 91 (61.1) 91 (61.1) 62 (68.9)

Govt health center/Dispensary 32 (21.3) 32 (21.5) 32 (21.5) 19 (21.1)

Mission/private 26 (17.3) 26 (17.4) 26 (17.5) 9 (10.0)

Position Nurse/Midwife 145 (96.7) 144 (96.6) 144 (96.6) 144 (96.6)

Support 5 (3.3) 5 (3.4) 5 (3.4) 5 (3.4)

Years as provider 0 to 5 years 69 (46.0) 68 (45.6) 68 (45.6) 41 (45.6)

6 to 10 years 43 (28.7) 43 (28.9) 43 (28.9) 25 (27.8)

More than 10 years 38 (25.3) 38 (25.5) 38 (25.5) 24 (26.7)

Workdays per Week 5 or fewer days 65 (43.3) 65 (43.6) 65 (43.6) 38 (42.2)

More than 5 days 85 (56.7) 84 (56.4) 84 (56.4) 52 (57.8)

Work hours per day 8 or fewer hours 123 (82.0) 122 (81.9) 122 (81.9) 74 (82.2)

More than 8 hours 27 (18.0) 27 (18.1) 27 (18.1) 16 (17.8)

Stressful interpersonal interactions Experienced disrespect from superior in

last year

60 (40.0) 60 (40.3) 60 (40.3) 36 (40.0)

Experienced disrespect from colleague in

last year

58 (38.9) 57 (38.5) 57 (38.5) 36 (40.0)

Experienced disrespect from patient in

last year

103 (69.1) 102 (68.9) 102 (68.9) 66 (74.2)

Overcommitment score: mean (SD) 149 17.2(2.32) 148 17.2(2.33) 148 17.2

(2.33)

89 17.6(1.19)

https://doi.org/10.1371/journal.pone.0278457.t001
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family growing up and having higher self-rated health (good/very good/excellent) were associ-

ated with lower perceived stress (S1 Table). Having 1–2 children, at least a university-level edu-

cation, experiencing disrespect from patients in the last one year, and overcommitment, were

significantly positively correlated with burnout. For physiological measures, none of the vari-

ables was significantly associated with HRV. Higher number of children and higher years of

experience were significantly associated with lower cortisol levels while higher self-rated

health, working for more than 8 hours, and having experienced disrespect from patients in last

one year were significantly associated with higher cortisol levels (S1 Table).

Multivariate analysis

Perceived stress. In multivariate analyses, significant factors associated with perceived

stress included higher self-rated health, disrespect from patients in the last year, and over-

commitment (Table 3). Providers who rated their health as ‘good/very good/excellent’ had

lower perceived stress scores compared to those who rated their health as ‘fair/poor’ (β = -1.94,

95% CI: -3.50, -0.38). Those who had experienced disrespect from colleagues in the last

year had higher perceived stress scores compared to those who had not experienced disrespect

(β = 1.77, 95% CI: 0.50, 3.04); and each unit increase in overcommitment to work was associ-

ated with 0.62 higher perceived stress score (β = 0.62, 95% CI: 0.22, 1.02).

Table 2. Distribution of outcome measures (N = 150).

Continuous stress variables N Mean SD Median Minimum Maximum

Perceived stress score 150 1.47 0.56 1.4 0.1 3

Burnout score 149 2.45 0.79 2.36 1 4.93

Physical fatigue 149 3.08 1.06 3 1 6.17

Emotional exhaustion 149 1.59 0.90 1 1 4

Cognitive weariness 149 2.19 1.08 2.2 1 4.8

HRV measures

HRV 149 56.07 7.36 56 38 72

Rmssd 149 42.90 21.07 38.65 11.72 109.54

lnRmssd 149 3.65 0.48 3.65 2.46 4.70

Sdnn 149 51.96 23.39 48.64 19.86 190.41

Hair cortisol level (pg/mg) 90 30.10 24.66 25.54 1.95 157.35

Log Cortisol 90 3.11 0.81 3.24 0.67 5.06

Categorical stress variables

Category N %

Perceived stress from PSS Low stress (0–13) 63 42.0

Moderate 85 56.7

High stress 2 1.3

Burnout from SMBS No burnout (< = 2.0) 51 34.7

Low burnout (2.1 to 3.75) 90 60.0

high burnout (> = 3.75) 8 5.3

Notes:

HRV- Heart Rate Variability [53].

Rmssd- Root mean square of successive differences in RR intervals.

lnRmssd- Natural log of root mean square of successive differences in RR intervals.

Sdnn- standard deviation of NN intervals.

PSS- Cohen Perceived Stress Scale.

SMBS- Shirom-Melamed Burnout Measure.

https://doi.org/10.1371/journal.pone.0278457.t002
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Burnout. Three variables were significantly associated with burnout at multivariable anal-

ysis (Table 3). Being single was associated with higher burnout scores as compared to being

married (β = 0.45, 95% CI: 0.08, 0.82). Similarly, having at least a university education was sig-

nificantly associated with higher burnout scores compared those with less than a university

education (β = 0.41, 95% CI: 0.03, 0.79). Each unit increase in overcommitment to work was

associated with 0.14 higher burnout scores.

Table 3. Multilevel multivariate linear regression on outcome measures (N = 150).

Characteristic Category Perceived stress Burnout HRV (lnRMSSD) Cortisol (log

coefficient (95%

CI)

coefficient (95%

CI)

coefficient (95%

CI)

coefficient (95%

CI)

Age 23 to 29 years - - Reference Reference

30 to 39 years - - 0.12 (-0.05,0.29) 0.30 (-0.06,0.65)

40 to 52 years - - -0.14 (-0.38,0.10) 0.48 (-0.06,1.03)

Marital status Married - Reference - -

All single - 0.45 (0.08,0.82) � - -

Number of children No children - Reference - Reference

1 to 2 children - 0.34 (-0.04,0.73) - -0.34 (-0.63, -0.04)
�

3 or more children - 0.25 (-0.23,0.73) - -0.52 (-1.19,0.15)

Education level College and below - Reference - -

University and above - 0.41 (0.03,0.79) � - -

Perceived social status of self Bottom half - - Reference -

Upper half - - -0.14 (-0.29,0.02) -

Self-rated health Fair/poor Reference - - -

Good/Very good/Excellent -1.94 (-3.50, -0.38)
�

- - -

Years as provider 0 to 5 years - - - Reference

6 to 10 years - - - -0.21 (-0.51,0.10)

More than 10 years - - - -0.58 (-1.16,0.01)

Workdays per Week 5 or fewer days - - - Reference

More than 5 days - - - 0.41 (0.02,0.80) �

Work hours per day 8 or fewer hours - - Reference -

More than 8 hours - - -0.12 (-0.32, 0.08) -

Stressful interpersonal

interactions

Experienced disrespect from superior in last

year

- - - -

Experienced disrespect from colleague in last

year

1.77 (0.50,3.04) �� - - -

Experienced disrespect from patient in last

year

1.67 (-0.60,3.94) 0.28 (-0.02,0.58) - 0.52 (0.11,0.93) �

Overcommitment score: mean (SD) 0.62 (0.22,1.02) �� 0.14 (0.07,0.19) ��� - -

Random effects

Health facility: identity var(_cons) 0.77 (0.02,28.33) 0.02 (0.001,0.41) 0.00 0.02 (0.001,0.29)

var (Residual) 25.65 (20.76,31.70) 0.67 (0.53,0.85) 0.21 (0.17,0.27) 0.49 (0.37,0.65)

ICC (Health facility) 0.03 (0.001,0.55) 0.03(0.002,0.39) 0.00 0.04 (0.002,0.38)

No. of groups 18 18 18 17

No. of observations 147 147 149 89

�<0.05,

��<0.01,

���<0. 001.

https://doi.org/10.1371/journal.pone.0278457.t003
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Cardiac vagal tone. None of the variables were significantly associated with HRV in the

multivariable analysis (Table 3).

Cortisol. The variables associated with cortisol levels at multivariate analysis included

having parity, workdays per week, and experiencing disrespect from patients. Having 1 to 2

children was associated with lower cortisol levels compared not having any children (β = -0.34,

95% CI: -0.63, -0.04). Those who work for more than 5 days had higher cortisol levels, on aver-

age, compared to those who worked 5 or fewer days a week (β = 0.41, 95% CI: 0.02, 0.80). Simi-

larly, those who had experienced disrespect from patient in last year had higher cortisol levels,

on average, than those who had not (β = 0.52, 95% CI: 0.11, 0.93).

Mediation analysis

Our results from the structural equation model are presented in Table 4. It shows that higher

perceived stress was significantly associated with higher burnout scores (β = 0.07, 95% CI:

0.05, 0.10). Perceived stress accounted for 34.8% (p<0.001) of the effect of overcommitment

on burnout, suggesting that perceived stress partially mediates the effect of overcommitment

on burnout.

Discussion

In this cross-sectional study of maternity health providers in the Upper East region of Ghana,

we found that more than half of the providers reported moderate to high level of stress and 7

out of 10 had some level of burnout with 5.4% having high burnout that represent cause for

clinical concern. Good or excellent self-rated health emerged as a protective factor to stress

whilst excessive overcommitment to work and experiencing disrespect from colleagues in the

last year were predictive for high perceived stress. Furthermore, being married and having col-

lege or lower degree emerged as protective factors for burnout whilst being single, having uni-

versity degree or higher and overcommitment to work were predictive of high burnout.

Perceived stress partially mediated the effect of overcommitment on burnout. Having 1 to 2

children, working for more than 5 days a week, and experiencing disrespect from patients in

the last year were associated with higher cortisol levels.

The higher levels of perceived stress and burnout are consistent with prior studies among

maternal healthcare providers [22, 25, 54, 55]. For example, Afulani and colleagues found that

96% of healthcare workers in maternity units in hospitals and health centers in Kenya were

experiencing moderate to high stress, while 80% were experience some levels of burnout—

with 20% experiencing clinical levels of burnout [22]. In another study during the COVID-19

pandemic, about two out three healthcare workers in Ghana surveyed were experiencing

moderate to high stress and burnout [56]. A potential factor for these high rates of stress and

Table 4. Structural equation model for mediation of perceived stress on burnout (N = 147).

Characteristic Burnout

Total effects Direct effect Indirect effects

coefficient (95% CI) coefficient (95% CI) coefficient (95% CI)

Perceived stress 0.07 (0.05,0.10) ��� 0.07 (0.05,0.10) ���

Overcommitment score: mean (SD) 0.14 (0.08,0.20) ��� 0.09 (0.03,0.15) �� 0.05 (0.02,0.08) ��

�p<0.05,

��p<0.01,

���p<0.001.

https://doi.org/10.1371/journal.pone.0278457.t004
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burnout is the stressful work environments for healthcare providers, which has been recog-

nized as a global crises [57]. Furthermore, maternity healthcare providers are constantly

exposed to heavy workload which affects their physical performance as they try to harmonize

professional standards and expectations from clients and their families. These providers are

also exposed to various degree of trauma from complicated birth experiences and maternal

and neonatal mortality, which can potentially increase their stress and burnout levels [58].

Due to the negative implications of high stress and burnout on mental and physical well-being

and job performance [16, 17], our findings highlight the need for interventions to reduce stress

among maternity providers.

A key finding from our study is that providers who experienced disrespect from colleagues

and patients in the previous year were more likely to have higher levels of stress compared to

those who did not experience any disrespect. This likely reflects the role of a toxic work envi-

ronment, which is known to be a key source of workplace stress [59]. This is an important

finding in this context of high stress and burnout, highlighting that, interventions to promote

mutual respect among providers may help reduce workplace stress and burnout.

We also found that overcommitment predicted both higher perceived stress and burnout.

Overcommitment to work, also referred to as ‘workaholism’ in some previous research [60],

has been related to higher job stress and burnout and is associated with two particular

dimensions of job burnout: emotional exhaustion and depersonalization [61]. Similarly,

overcommitment is related to ‘drive’, which underlies as internal pressure to work and con-

tinuous thought about work [62]. People with high drive for work are more likely to stretch

themselves to do more in hope of completing multiple tasks within a short period of time.

Even though overcommitment represent a threat to employees’ well-being, it is an exagger-

ated form of job involvement, which is normally considered a desirable attitude by employ-

ers and supervisors because it induces employees to work harder and to maintain high levels

of activity. However, this might push employees to burnout with subsequent decrease in

productivity.

An interesting finding from our study is that having at least a university education was sig-

nificantly associated with higher burnout compared to those with less than a university educa-

tion. Our finding is contrary to the results of a recent study conducted in Jordan which found

that lower educational level were associated with higher level of burnout among nurses [30],

and another that found no association between burnout and education [31]. The inconsistent

findings on the relationship between education and burnout is likely due to the complex ways

in which education can influence burnout. For example, education may be protective by

helping people to overcome difficulties or develop better coping mechanisms to reduce burn-

out. One the other hand findings such as ours may be due to an increased burden among

more educated providers, such as the small number of people with university degrees in the

selected health facilities being expected to take on more responsibilities, which leads to over-

commitment and subsequent burnout. This implies supporting more maternity healthcare

providers to obtain higher degrees could help reduce the workload on the few people with

higher degrees and reverse the negative effects on burnout. Further studies are however needed

to better understand this.

To our knowledge, only one study [22] in SSA has examined physiological measures of

stress among maternity providers. As stated earlier, greater HRV is usually considered more

adaptive since it reflects the ability of the ANS to dynamically adjust to environmental varia-

tions. We found that the HRV scores obtained in this study was lower than that obtained in

the Kenya study. This implies that providers in Kenya may be having more challenges adapt-

ing physiologically to stressors. Similarly, the average cortisol level obtained in this study is

lower than what we found among maternity providers in Kenya [22]. This difference in HRV
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and cortisol levels among the maternity providers in Ghana and Kenya support findings

from previous studies that reported that providers in Kenya may be experiencing more

stressful conditions compared to their counterparts in Ghana [27, 63]. This could be due to

the differences in the provider-patient ratio in Kenya and Ghana [63]. We also found that

having 1 to 2 children, working more than 5 days per week, and having experienced disre-

spect from patients in last one year predicted high level of cortisol among the study partici-

pants. These situations can heighten arousal for maternity providers thereby increasing their

stress and burnout levels.

Strengths and limitations

This study utilized psychosocial and physiological measures of stress and demonstrated the

positive correlation of perceived stress and burnout, with stress as mediating factor for the

effect of overcommitment on burnout. There was no significant correlation among other mea-

sures, concurrent with previous studies reporting inconsistent association between psychoso-

cial and physiologic measures of stress [22, 64]. Additionally, we note the reduced probability

of an association between HRV and cortisol, given our physiological measures assessed differ-

ent stress response systems—a five-minute resting measure of HRV (cardiac vagal tone) and a

retrospective HPA measure (cortisol). Further, HRV measures are limited in that they could

be reflective of tonic or general state over previous months or could be reflective of an acute

response to our research procedures. Finally, we note the limited generalizability of our find-

ings, due to the relatively small sample size in one setting. The high rates of self-reported stress

and burnout meant minimal variation in responses, possibly contributing to limited signifi-

cant associations. Future studies should leverage larger sample sizes and varied settings to

explore both the psychosocial and physiological stress measures to increase generalizability.

Nonetheless, our findings underscore the high levels of stress among providers and the need

for targeted interventions. To date, our novel study is the first to examine sources of stress

among healthcare workers in Ghana, leveraging both psychosocial and physiological stress

measures.

Conclusion

We found high levels of stress and burnout among maternity providers in Ghana, underscor-

ing the need for interventions to manage the effects of stress and burnout on maternity provid-

ers’ wellbeing, quality of care, and patient outcomes. Interventions should target underlying

stressors as well as promote positive coping strategies to respond to both individual and work-

related stressors. Healthcare management teams should assist providers in reducing their over-

commitment, given its strong link to stress and burnout. Facilitating a respectful workplace

culture could also help reduce stress and burnout. Future studies, including qualitative studies,

should endeavor to understand the sources of stress across different provider populations,

examine providers’ perceptions of the stressors, and identify coping mechanisms to mitigate

the effects of stress and prevent burnout.
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