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ABSTRACT

Objectives The objective of this study is to examine the
association between relationship satisfaction and blood
pressure (BP) in a low-income setting and to screen for
gender moderation in this context. Research conducted
in high-income settings suggests that relationship
satisfaction is associated with better physical and mental
health outcomes.

Design A cross-sectional study design was employed,
using both questionnaire and physical measurement
data. Multiple linear regression models were calculated
for systolic and diastolic BP and adjusted for age, gender,
demographics/socioeconomics and other health-related
variables. Gender moderation was tested using interaction
terms in multivariable analyses.

Setting A household survey was conducted in 2018 in
rural northwestern Burkina Faso.

Participants Final analysis included 2114 participants
aged over 40 who were not pregnant, reported being in a
partnership and had valid BP readings.

Main outcome measures Systolic and diastolic BP levels.
Results A significant positive association existed
between relationship satisfaction (Couples Satisfaction
Index-4 score) and systolic BP (B=0.23, 95% Cl (0.02

to 0.45), p=0.03) when controlling for demographics/
socioeconomics. Nevertheless, this relationship lost
statistical significance when additional adjustments were
made for health-related variables (B=0.21, 95% CI (—-0.01
t0 0.42), p=0.06). There was no significant association of
relationship satisfaction and diastolic BP and no evidence
of gender moderation.

Conclusion In contrast to many higher-income settings,
we found a positive association between relationship
satisfaction and systolic BP in very low-income rural
Burkina Faso. Our results add to the evidence regarding
the contextual nature of the association between
relationship satisfaction and health, as high relationship
satisfaction may not act as a health promotor in this
socioeconomic context.

INTRODUCTION

Between 2019 and 2050, sub-Saharan Africa
will account for more than half of the world
population growth with a predicted popula-
tion rise of one billion people.! Meanwhile,
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= Population-based design: The study’s large, repre-
sentative sample of older adults from rural Burkina
Faso enhances the generalisability of the findings to
similar sociodemographic settings in sub-Saharan
Africa.

= Objective measurements: The use of standardised
questionnaires and physical measurements allows
for objective quantification of health parameters,
ensuring comparability with other studies.

= High Reliability of the Couples Satisfaction Index-4
(CSI-4): The CSI-4 demonstrated high reliability in
the sample, supporting the robustness of the rela-
tionship satisfaction measure used.

= Measurement constraints: The study’s reliance on a
brief, unidimensional measure of relationship satis-
faction (CSI-4) and the use of clinical blood pressure
measurements, rather than ambulatory methods,
may have limited the ability to capture nuanced vari-
ations in relationship satisfaction and its potential
associations with blood pressure.

= Cross-sectional design: The cross-sectional nature
of the study limits the ability to infer causation, high-
lighting the need for longitudinal research to better
understand the causal pathways between relation-

ship satisfaction and blood pressure in this context.

life expectancy in sub-Saharan Africa has
steadily improved from 49.4 years in 1990 to
62.9 years in 2019 and is projected to reach
68.5 years by 2050." Based on population
growth and population ageing, the propor-
tion and absolute number of older people in
sub-Saharan Africa is expected to increase. As
demographics change, non-communicable
diseases, including cardiovascular diseases
(CVDs), are on the rise. This is reflected in
the 67% increase in total disability-adjusted
life years associated with non-communicable
diseases in sub-Saharan Africa between 1990
and 2017.2 In 2017, the age-standardised
disability-adjusted life year rate due to non-
communicable diseases was almost as high as
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the one due to communicable, maternal, neonatal and
nutritional diseases, the main burden of disease in sub-
Saharan Africa to date.” Among the non-communicable
diseases causing disability-adjusted life years, CVDs
account for the largest share from age 40 onwards,
making them particularly impactful on the older popu-
lation in sub-Saharan Africa.” The systemic role of CVD
is emphasised by the fact that in most low-income and
middle-income countries, the main cause of the decline in
non-communicable disease mortality is due to the decline
in deaths from CVD.” It is, therefore, especially important
to target the main risk factors for CVD to address the
increasing public health burden of non-communicable
diseases in sub-Saharan Africa.

Social relationships are associated with the develop-
ment and progression of CVD*® and are comparable in
effect size to established health risk factors.’ Epidemi-
ological studies have shown that lower social support is
associated with a higher mortality rate of affected individ-
uals, especially due to CVDs.”” However, to date, studies
examining the impact of social support and relationships
on health have been conducted mainly in high-income
Western countries.

When considering sources of social support, close rela-
tionships such as marriage and romantic partnership play
a key role. Comparing the effects of different social rela-
tionships on well-being, the quality of marriage is more
strongly associated with health than the quality of other
family and friendship relationships,” making spousal
relationships a particularly important target in health
promotion. Although married people generally exhibit
better health than unmarried people, as demonstrated in
a meta-analysis by Robles e al,’ the mere fact of being in
a partnership or marriage does not in itself necessarily
bring benefits, but rather a satisfaction and support
within such a relationship.'’

Relationship satisfaction is the most important
construct studied to represent relationship quality,' as
well as a core construct in basic relationship research.'
Relationship quality is measured almost exclusively by
means of self-reports, thematically built on two main
approaches: First, on interpersonal aspects of specific
couple interactions such as communication and conflict,
and second, on intrapersonal aspects such as a global,
subjective evaluation of the relationship. Relationship
satisfaction tends to be assigned to the second approach,
although items in established measurement scales often
overlap with both."" In Funk and Rogge’s'* evaluation of
measurement scales assessing relationship satisfaction,
self-reports focusing on the global assessment of partner-
ship were found to have more information, higher preci-
sion and greater explanatory power with respect to group
differences, arguing for more focused measurements
of relationship satisfaction using intrapersonal aspects.
Since satisfaction measures based on global ratings of
relationship satisfaction are less dependent on culturally
determined interaction processes (such as communica-
tion norms) than measures based on ratings of specific

. . . 13 14 . . . . .
relationship behaviours, relationship satisfaction is a

readily applicable measure for assessing couple relation-
ships in a non-Western context.

In Africa, very little research exists
addressing relationship satisfaction or its impact.
Previous research in Western countries demonstrates a
significant association between high relationship satis-
faction and better cardiovascular health, including
lower blood pressure (BP), reduced risk of coronary
heart disease, improved heart rate variability, as well as
decreased incidence of myocardial infarction.”'™® " Never-
theless, research specifically addressing the association
of relationship satisfaction with BP remains scarce, with
studies reporting mostly small, positive effect sizes, along
with significant heterogeneity across studies.” To date,
several psychophysiological pathways have been proposed
to explain the health-promoting effects of high relation-
ship satisfaction, including improved long-term health
behaviours, effects on the endocrine and immune systems
and chronic stress-buffering effects.” '* *"** Central to
psychosocial research on CVD is the ‘reactivity hypoth-
esis’, which posits that stress triggers cardiovascular
reactivity, such as elevated BP and heart rate, as well as
increases in stress hormone levels and the promotion of
inflammation, all of which contribute to the development
and progression of CVD." * Reviews of the literature
show that marital quality significantly affects cardiovas-
cular reactivity, with negative aspects, such as hostility,
leading to increased BP and heart rate in marital conflict
and positive aspects, such as support, buffering stress reac-
tivity.” ** However, the association of relationship satisfac-
tion with cardiovascular health is complex. Particularly
in high-quality relationships, stress can be transmitted
between partners if one partner has health problems.
This potential stress-spillover effect might influence the
link between relationship quality and health.* As far as
we know, our study marks the first investigation into the
association between relationship satisfaction and cardio-
vascular health outcomes in African countries. Concur-
rent research conducted by Kurniawan et a’** within the
same survey explored the association between relation-
ship satisfaction and metabolic outcomes, expanding on
our inquiry. This represents an initial step in addressing
the need for targeted relationship research in this socio-
economic and cultural context.

To determine the association of relationship satisfaction
with CVD, surrogate endpoints that serve as biomarkers
for CVD risk can be used as health endpoints. High BP, a
reliable surrogate endpoint and the main risk factor for
CVD, is most strongly evidenced as a causative factor and
highly prevalent in exposure. *® With the shift in world’s
highest BP values from high-income to low-income coun-
tries, sub-Saharan Africa has become one of the regions
with the highest mean BP levels and increasing prev-
alence of elevated BP.?’ Systolic BP (SBP) ranked first
among modifiable risk factors for CVD burden in 2019*
and given the high prevalence and impact of elevated
BP as the most common risk factor for developing
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CVD in sub-Saharan Africa,” elevated BP is particularly
important as a key factor for CVD preventability. In sub-
Saharan Africa, many established risk factors for elevated
BP such as age, high body mass index (BMI), a seden-
tary lifestyle, high salt intake, alcohol consumption and
smoking have already been confirmed and studied,* *
while data on the influence of relationship satisfaction
on BP remain scarce or even non-existent. Research on
composite indices distinguishing cardiovascular health
levels and high normal BP in older adults is just begin-
ning to emerge,”' and considering that relationship satis-
faction is a potentially modifiable risk factor—such as
through relationship education programmes’—a more
refined understanding of these associations could signifi-
cantly inform targeted interventions.

Apart from the lack of research on the health impacts of
relationship satisfaction in sub-Saharan Africa in general,
there is an ongoing need to clarify possible moderating
effects. Literature on health effects of relationship quality
shows evidence of moderation by gender. This modera-
tion is particularly evidenced when cardiovascular surro-
gate endpoints are used as outcomes and tend to indicate
a stronger association of relationship quality and cardio-
vascular health for women than for men.’ Nevertheless,
most studies conducted separate analyses for gender and
did not test directly whether effects were significantly
different for men and women and found mostly small,
non-significant differences, where it can be assumed that
the sample size used was not sufficient to detect such
small effect sizes.

Current study
The current study examined the association between
relationship satisfaction and BP, a surrogate endpoint
to future cardiovascular risk, in older people of Burkina
Faso, a low-income country in Western Sub-Saharan
Africa, and the moderating role of gender in this context
using a large, representative sample. This is the first inves-
tigation of relationship satisfaction and cardiovascular
health in sub-Saharan Africa focusing on the potential
health impact of relationship satisfaction on clinically
important, biological and modifiable CVD risk factors.
Marriage practices in Burkina Faso differ significantly
from Western norms. Marriage is nearly universal, with
women often entering unions before age 18 through
arranged marriages, frequently involving significant age
disparities. Polygamous marriages are widespread, espe-
cially in rural areas, and are commonly associated with
lower levels of education.”® ** While such marriages
are generally perceived positively by most Burkinabe
women® and can offer benefits like emotional support
among co-wives, shared child-rearing responsibilities and
economic advantages,” research indicates that women in
polygamous marriages exhibit significantly higher rates
of mental health issues and report greater difficulties in
family functioning, marital relationships and overall life
satisfaction, with senior wives being more affected than
junior wives.* 73 The frequency of divorces initiated by

.. . . . . . 35 39
women 1S mcreasing, along51de 4 TIS€ 111 remarriages. ”

When examining relationship satisfaction in this context,
it is crucial to consider the unique aspects of relation-
ship formation and marital expectations: While Western
marriages often emphasise passionate love and intimacy,
Burkinabe unions may prioritise family obligations and
economic considerations.” Therefore, in arranged
marriages, relationship satisfaction may be more closely
tied to fulfilling familial duties and achieving social
stability rather than personal emotional fulfilment.
Nevertheless, an individual’s global assessment of their
relationship satisfaction, even if based on factors specific
to this cultural context, may still play an important role in
terms of health outcomes.

Additionally, Burkina Faso faces a high prevalence of
CVDs, with 2 CVDs ranking among the top 10 causes of
death in 2019, and high BP being the fourth major risk
factor for mortality and disability.* This reinforces the
relevance of our research question in this specific country
and unique cultural and health context, potentially
suggesting relevant societal and health policy directions.

Based on previous research from Western countries, we
expected (a) that higher relationship satisfaction would
have a protective and thus negative association with
SBP and diastolic BP (DBP) levels and (b) that gender
would moderate the relationship, with women showing a
stronger association than men.

METHODS

Study area and population

Burkina Faso, a land-locked country in sub-Saharan
Africa, is ranked as one of the lowest-income countries in
the world. In 2016, Burkina Faso was listed as the seventh
last country in terms of the Human Development Index
with 64.8% of the population living in severe multidi-
mensional poverty." The sample used for the study was
drawn from the population of the Nouna Health and
Demographic Surveillance System (HDSS), located in
the Kossi Province, western Burkina Faso. The sample
is representative of the population of Burkina Faso with
appropriate caution.”” The HDSS includes the semi-
urban city of Nouna and 58 surrounding villages, a study
area with a total population of ~107000 people living in
around 15000 households according to the 2015 census.
The survey was conducted by the Centre de Recherche
en Santé de Nouna (CRSN), the national health research
centre. The mostly rural study population relies primarily
on farming and cattle keeping. Major ethnic groups that
make up the multiethnic health district are Dafing, Bwaba,
Mossi, Peulh and Samo. Islam and the Roman Catholic
Church are the most prominent religions represented.
Besides the official language French, there are several
local dialects, with Dioula being the most widely spoken.
Most children receive hardly any education, averaging 1
year of schooling for women and 2 years for men."' In
2018, less than half of adults (=15 years) could both read
and write.”* * Marriage is the most common relationship
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status for adults in Burkina Faso. By the age of 25, 95%
of women are married. 58% of the population in marital
unions live monogamously, with polygamy also being
widespread, concerning almost 42% of married women.**

Procedure

The study used cross-sectional data collected as part of
the CRSN Heidelberg Aging Study, a household survey
conducted in the Nouna HDSS between Mayand July 2018.
The primary objective of the CRSN Heidelberg Aging
Study was to conduct a quantitative survey to assess the
health status of older adults (=40 years) in rural Burkina
Faso. The age-eligible population consisted of approx-
imately 18000 individuals from the 2015 HDSS census.
With the target of 3000 responses and the assumption
of 25% loss due to mortality, mobility or non-response,
3998 individuals were selected using a stratified two-stage
cluster random sampling approach, explained in more
detail elsewhere.® Selected individuals were asked for
written informed consent, with a witness in case of illit-
eracy. Data collection was carried out by trained local
fieldworkers in the form of a structured questionnaire
at the respondents’ place of residence. It consisted of an
interview on sociodemographic characteristics, physical
and mental health, and healthcare utilisation, conducted
either in French or translated into Dioula. The interviews
were individual and either public or private, as chosen
by the interviewees. Furthermore, physical measurements
and a blood sample were taken by certified research staff.
A blank copy of the questionnaire, including relevant
sections used in this study, as well as the French version
of the Couple Satisfaction Index-4 (CSI-4), is provided as
online supplemental material.

Measures

Relationship satisfaction

Considering the sociocultural background as well as the
size of the sample, an applicable, brief, reliable and valid
measure of relationship satisfaction was aimed for. Given
these requirements, the CSI-4 was selected.'” The CSI-4
is a psychometrically optimised four-item self-report scale
designed to assess relationship satisfaction in married or
cohabiting couples. Items assess relationship satisfaction
at a global level (eg, ‘In general, how satisfied are you
with your relationship?’). The items are typically rated
on a 7-point Likert scale for the first item (O=extremely
unhappy; 6=perfect) and on a 6-point Likert scale for
the other three items (O=not at all; 5=perfect). The CSI-4
was translated to French for the purpose of the CRSN
Heidelberg Aging Study survey and, like other self-report
measures in the survey, was administered as an interview
by research staff. In order to optimise the measure for
administration in the CRSN Heidelberg Aging Study,
all items were rated on a 6-point Likert scale, thus
making the highest score of the first item b=extremely
happy. Item scores are summed, with higher total scores
reflecting higher levels of overall relationship satisfaction.
The CSI-4 total score ranges from 0 to 20 (usually: 0 — 21)

and is used as a continuous score. Internal consistency
(Cronbach’s alpha) in the current sample was 0=0.84.
A CSI4 score of 13.5 or lower has been established as a
cut-off to indicate relationship distress.'”> Compared with
traditional relationship satisfaction measurements, such
as the Marital Adjustment Test and the Dyadic Adjust-
ment Scale, which have already been applied in Burkina
Faso,'” the CSI-4, although much shorter, provides a large
amount of information, demonstrating a high degree of
precision and power.'?

Blood pressure

Following the recommendations of the WHO STEPS
Surveillance Manual,46 BP—SBP and DBP—were
measured a total of three times in the left arm after at
least 15min of rest in a seated position. Measurements
were performed using a portable BP Monitor (Omron
Series 7) at bmin intervals between the second and third
reading. The mean systolic and diastolic values of the last
two measurements were calculated to minimise random
errors and ensure a more accurate estimate of BP. The
mean values were included in the analyses as contin-
uous variables. Hypertension was defined using the cut-
off values set by current guidelines from the American
College of Cardiology/American Heart Association (SBP
>130 mmHg or DBP >80 mmHg)."’

Covariates

This study accounted for age and gender, relevant demo-
graphic and socioeconomic variables as well as health-
related variables. The selection of covariates was based
on their established relevance in epidemiological studies
and their known influence on both relationship satisfac-
tion and BP, aiming to control for potential confounding
factors. Age was included as a continuous variable,
and gender as a binary variable with men as the refer-
ence group. Demographic and socioeconomic variables
included wealth quintiles, defined using a wealth index
based on important housing features and household
ownership of durable assets,* categorised from quintile 1
(poorest=reference group) to 5 (richest). Education was
coded as a binary variable where 0 represented those who
did not complete primary school (less than primary=ref-
erence group) and 1 represented those who completed
primary school or attained higher levels of education
(some=primary completed or more). In the context of
Burkina Faso, primary education consists of 6 years of
formal schooling, and completing this level is considered
a significant achievement in education attainment, partic-
ularly in rural areas where access to education is limited.*
Because the number of participants who completed any
additional schooling past primary school was extremely
small (4.1%), we combined education levels into these
two categories. Ethnicity was included with the five main
ethnic groups coded separately and others as the refer-
ence group. Health-related variables included BMI,
depression measured using the Patient Health Question-
naire for Depression-9 and sitting hours during a usual
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week (Sith/week), an indicator of physical activity, all
used as continuous variables.

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting, or dissemination plans
of this research.

Statistical analyses

To account for potential confounding effects of covari-
ates that might influence both relationship satisfaction
and BP values, Pearson’s correlation coefficients were
calculated for all pairs of continuous variables to assess
linear relationships. For categorical variables, mean
relationship satisfaction and BP values were computed
for each category. Differences between binary catego-
ries were assessed using t-tests, while differences across
multiple categories were evaluated using one-way analysis
of variance (ANOVA), providing insight into the statis-
tical significance of group differences.

Multiple linear regression models were then
applied to test the association between relationship
satisfaction and SBP as well as DBP. All models were
adjusted for age and gender. The effect of relation-
ship satisfaction on BP was assessed when controlling
for demographic and socioeconomic characteris-
tics (model 1) and when additionally controlling
for relevant health-related variables (model 2). The
individual conditions for the application of multiple
linear regression models, such as the absence of
multicollinearity or normal distribution of the resid-
uals, were checked.

To investigate whether the association between rela-
tionship satisfaction and BP was moderated by gender,
an interaction term (genderxCSI-4) was created, and
multivariable linear regression models were run for
SBP and DBP with all the above covariates and the
interaction term. All analyses were performed using
R Studio.”

Table 1 Sociodemographic characteristics of included participants (N=2114)

Total (%) Female (%) Male (%)
N=2114 (100) N=826 (39.07) N=1288 (60.93)
Age mean (years) 51.7 51 52.1
Marital status
Never married 17 (0.80) 7 (0.85) 10 (0.78)
Currently married 1952 (92.34) 759 (91.89) 1193 (92.62)
Cohabiting 124 (5.87) 46 (5.57) 78 (6.06)
Seperated, divorced or widowed* 21 (0.99) 14 (1.70) 7 (0.55)
Wealth quintiles
Poorest quintile 332 (15.70) 140 (16.95) 192 (14.91)
Second poorest quintile 442 (20.91) 176 (21.31) 266 (20.65)
Middle quintile 451 (21.33) 168 (20.34) 283 (21.97)
Second richest quintile 466 (22.04) 185 (22.40) 281 (21.82)
Richest quintile 423 (20.01) 157 (19.01) 266 (20.65)
Ethnicity
Dafin 834 (39.45) 306 (37.05) 528 (40.99)
Bwama 623 (29.47) 263 (31.84) 360 (27.95)
Mossi 282 (13.34) 105 (12.17) 177 (13.74)
Peulh 186 (8.80) 80 (9.69) 106 (8.23)
Samo 150 (7.10) 57 (6.90) 93 (7.22)
Other 39 (1.84) 15 (1.82) 24 (1.86)
Language
French 73 (3.45) 5(0.61) 68 (5.28)
Dioula 1857 (87.84) 742 (89.83) 1115 (86.57)
Other 184 (8.71) 79 (9.56) 105 (8.15)
Education
Less than primary 1958 (92.62) 797 (96.49) 1161 (90.14)
Primary school or more 156 (7.38) 29 (3.51) 127 (9.86)

*Categories were combined in order to avoid reporting on cells with <3 participants.
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Table 2 Descriptive characteristics of included participants (N=2114): means and SD for the total sample, women and men
and t-tests comparing gender group differences

Total Women Men

N=2114 N=826 N=1288 T-tests

Mean SD Mean SD Mean SD t
CSl-4 12.2 3.6 11.6 3.7 12.5 3.5 5.43**
SBP* 125.22 18.22 123.01 19.20 126.63 17.43 4,48
DBP 80.54 10.98 79.83 10.99 80.99 10.96 2.38*
BMIt 22.10 3.90 22.56 4.53 21.80 3.41 —4.41%**
PHQ-9 4 3.4 4.3 3.3 3.7 3.4 —4.,02***
Sit-h/week 24 1 12.6 24 12.2 24.2 12.8 0.53

Total Women Men

N % N % N %
Hypertensivet 1140 53.93 418 50.61 722 56.06
Stage 1§ 637 30.13 229 27.72 408 31.68
Stage 1] 503 23.79 189 22.88 314 24.38
*p<0.05, “*p<0.001.
*BP (mmHg).
+BMI [kg/m?]

$SBP =130 mmHg or DBP >80 mmHg
§SBP 130-139 mmHg or DBP 80-89 mmHg
SBP >140 mmHg or DBP > 90 mmHg

BMI, body mass index; CSI-4, Couple Satisfaction Index-4; DBP, diastolic blood pressure; PHQ-9, Patient Health Questionnaire; SBP, systolic

blood pressure; Sit-h/week, Sitting hours per usual week.

RESULTS

Of the 3998 people sampled, 3026 were willing and able
to give informed consent to participate and provided
baseline information on sociodemographic variables.
The subsample used in our analyses included only
respondents who were not pregnant at the time of the
survey (N=2969), as pregnancy is known to be associ-
ated with significant physiological changes including
BP levels.”' In the subsample, 2254 study participants
reported being in a partnership and provided informa-
tion on relationship satisfaction. Of these, averaged SBP
and DBP readings were collected from 2222 individuals.

101 participants stated having taken BP medication in
the last 2weeks and were, therefore, not included in the
analyses. Six participants with missing values for BMI and
Sit-h /week, as well as one outlier with an extreme value
for Sit-h/week (168 hours=7x24 hours) were removed
from the sample, giving a total subsample size of N=2114
participants. Summary statistics were compiled for the
total subsample and for women and men individually
and can be found in table 1. To protect participant
confidentiality and prevent identification of individuals
in groups with small numbers, the marital statuses of
separated, divorced and widowed were combined into

Table 3 Pearson correlation matrix of continuous variables

Variables CSl-4 SBP DBP Age BMI PHQ-9 Sit-h/week
CSl-4 1

SBP 0.05* 1

DBP 0.04. 0.78*** 1

Age -0.04. 0.21** 0.02 1

BMI 0.07** 0.12** 0.16** -0.17* 1

PHQ-9 -0.15* 0.06** 0.00 0.29*** —0.11* 1

Sit-h/week 0.00 0.09*** 0.04* 0.23*** -0.01 0.17** 1

.p<.1and *p < .05 and *p < .01 and ***p < .001

BMI, body mass index; CSI-4, Couple Satisfaction Index-4; DBP, diastolic blood pressure; PHQ-9, Patient Health Questionnaire for
Depression; SBP, systolic blood pressure; Sit-h/week, Sitting hours per usual week.
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Table 4 Comparison of mean relationship satisfaction, systolic blood pressure and diastolic blood pressure by categorical

variables with t-test and ANOVA results

Relationship satisfaction

Systolic blood pressure Diastolic blood pressure

Variable* Category Mean T Mean T Mean T
Education Less than 12.1 -2.34* 125.06 -1.42 80.31 -3.36"*

primary

Some 12.8 127.22 83.38

Mean F-value Mean F-value Mean F-value

Ethnicity Dafin 12.4 5.21** 125.45 2.46* 80.59 1.41

Bwama 11.7 125.96 80.70

Mossi 12 124.06 80.25

Peulh 12.9 121.49 79.22

Samo 12.1 127.19 80.82

Other 12.5 127.08 84.03
Wealth quintiles  Poorest quintile 11.4 10.78* 124.88 1.30 80.00 4.49*

Second 11.9 123.78 79.34

poorest quintile

Middle quintile 11.9 125.05 80.38

Second richest 12.5 126.18 80.55

quintile

Richest quintile 12.9 126.10 82.36

*p <.05, *p < .01 and **p < .001
*Gender differences are reported in table 2.
ANOVA, analysis of variance.

a single category. Descriptive statistics for all study vari-
ables are reported in table 2.

The results of the correlation matrix can be found in
table 3, and the statistical comparisons across catego-
ries are detailed in table 4. Relationship satisfaction and
SBP were significantly but weakly positively correlated,
r(2112)=0.05, p=0.024, while relationship satisfaction
and DBP were not significantly correlated, r(2112)=0.04,
p=0.056. Given the significant positive association
between BMI, relationship satisfaction and BP, as well as
the higher levels of relationship satisfaction overserved in
wealthier quintiles, a post hoc ANOVA was performed to
examine whether higher wealth is associated with a higher
BMI, followed by a Tukey-Honestly Significant Differ-
ence (HSD) test to identify specific differences between
wealth quintiles. The analysis revealed significant differ-
ences in BMI between wealth quintiles, with individuals
in higher wealth quintiles exhibiting significantly higher
BMI scores compared with those in lower quintiles (see
online supplemental material for mean BMI comparisons
by wealth quintiles with ANOVA and Tukey-HSD results).
The results of the multiple linear regression analyses are
presented in tables 5 and 6 (SBP) and (DBP).

Systolic blood pressure

Relationship satisfaction was significantly and positively
(B=0.23; 95% CI (0.02 to 0.45); p=0.03) associated with
SBP in model 1 which controlled for demographic and
socioeconomic variables, indicating that individuals who

were more satisfied in their relationship had slightly
higher SBP values. When relevant health parameters were
added to the model (model 2), the association between
relationship satisfaction and SBP was no longer signif-
icant (B=0.21; 95% CI (-0.01 to 0.42); p=0.06). In both
models for SBP, age and gender were significant covari-
ates. Age was positively associated with SBP in models 1
and 2, and women had lower SBP compared with men. In
model 2, BMI was also significantly and positively associ-
ated with SBP. The adjusted R? was 0.06 for model 1 and
0.08 for model 2, indicating that the predictors used in
each model jointly explained about 6% and 8% of the
variance in SBP.

Diastolic blood pressure

No significant association was found between relation-
ship satisfaction and DBP, neither in model 1 (B=0.09;
95% CI (-0.04 to 0.22); p=0.18), which controlled for
demographic and socioeconomic variables, nor in model
2 (B=0.07;95% CI (-0.06 to 0.21); p=0.28), when relevant
health parameters were added. In model 1, the wealthiest,
represented by wealth quintile 5, had significantly higher
DBP compared with the poorest, as did the educated
compared with the uneducated. In model 2, significant
differences in DBP existed between genders, with women
having lower DBP compared with the reference group of
men. Also, BMI was significantly and positively associated
with DBP. The adjusted R* was 0.01 for model 1 and 0.03
for model 2.
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Table 5 Results of regression models estimating the association between relationship satisfaction and systolic blood
pressure, controlling for demographic and socioeconomic characteristics (model 1) and additionally relevant health-related

variables (model 2)

Model 1 Model 2
Estimate (B) 95%CI P value Estimate (B) 95%CI P value
CSl-4 0.23 (0.02; 0.45) 0.03 0.21 (-0.01; 0.42) 0.06
Age (years) 0.42 (0.34; 0.50) <0.001 0.43 (0.34; 0.51) <0.001
Female (vs male) -2.83 (-4.41; -1.26) <0.001 -3.60 (-5.17; -2.03)  <0.001
Household wealth (vs poorest quintile)
Second poorest quintile 0.22 (-2.33; 2.77) 0.87 -0.09 (-2.61; 2.43) 0.95
Middle quintile 1.09 (-1.47; 3.65) 0.40 0.27 (-2.28; 2.82) 0.84
Second richest quintile 2.36 (-0.22; 4.94) 0.07 1.55 (-1.02; 4.11) 0.24
Richest quintile 2.03 (-0.67; 4.73) 0.14 -0.29 (-3.04; 2.46) 0.83
Education (vs no education) 1.76 (-1.28; 4.81) 0.26 1.02 (-2.00; 4.04) 0.51

Ethnicity (vs other ethnicities)

Bwaba -1.34 (-7.13; 4.46) 0.65 -0.87 (-6.60; 4.86) 0.77
Dafin -2.95 (-8.69; 2.80) 0.31 -2.36 (-8.04; 3.32) 0.42
Mossi -4.59 (-10.58; 1.41)  0.13 -4.11 (-10.04;1.82)  0.17
Peulh -5.84 (-12.02; 0.35) 0.06 -4.08 (-10.22; 2.05) 0.19
Semo -1.98 (-8.26; 4.30) 0.54 -1.77 (-7.99; 4.44) 0.58
Body mass index 0.75 (0.54; 0.95) <0.001
PHQ-9 0.15 (-0.08; 0.39) 0.20
Sitting hours per week 0.05 (-0.01; 0.12) 0.08

CSI-4, Couple Satisfaction Index-4; PHQ-9, Patient Health Questionnaire.

Gender as a moderator

The interaction term (genderxCSI-4) was not statisti-
cally significant, neither in the linear regression model
predicting SBP (B=0.03; 95% CI (-0.08 to 0.47); p=0.88),
nor in the linear regression model predicting DBP
(B=0.01; 95% CI (-0.10 to 0.24); p=0.92), reflecting that
there was no evidence of gender differences in the associ-
ation of relationship satisfaction with BP.

DISCUSSION

The results of our population-based analysis of older
adults in Burkina Faso suggest that relationship satisfac-
tion is not associated with DBP. However, relationship
satisfaction was positively associated with SBP, although
the association was no longer significant after controlling
for additional health-related parameters. The correla-
tion coefficient between relationship satisfaction and
SBP, although small, was comparable in magnitude to
previously reported, mostly small effect sizes of the asso-
ciation between marital quality and health outcomes
(r=0.07-0.21)" that have important implications at a
population level. In our multiple regression model,
adjusted for demographic and socioeconomic character-
istics, relationship satisfaction was significantly and posi-
tively associated with an increase in SBP of 0.23 mmHg
per unit change in the CSI-4. The effect size corresponds

to roughly half of the SBP-increasing effect of 1 year of
ageing and points in a direction that suggests, contrary to
most prior findings,’ that more relationally satisfied indi-
viduals in this population have higher SBP levels.

Given that the association of relationship satisfaction
and SBP was no longer significant after controlling for
additional health-related parameters, these findings
should be interpreted with caution. BMI and depressive
symptoms were significantly correlated with both relation-
ship satisfaction and SBP and could act as confounders
in the relationship between the two. In contrast to the
negative associations of BMI on relationship satisfaction
typically observed in Western populations, BMI demon-
strated a positive correlation with relationship satisfaction
in our sample, emphasising the importance of context-
specific interpretations and the possibility of inverse asso-
ciations between relationship satisfaction and a variety of
health outcomes.* In Burkina Faso, cultural perceptions
of body size may differ, potentially viewing higher BMI
as a sign of attractiveness and wealth, which could posi-
tively influence relationship satisfaction.”* Nevertheless,
the observed associations of depressive symptoms, wealth
and education with relationship satisfaction were consis-
tent with patterns observed in Western cultural contexts:
depressive symptoms were associated with lower rela-
tionship satisfaction, while wealth and education were
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Table 6 Results of regression models estimating the association between relationship satisfaction and diastolic blood
pressure, controlling for demographic and socioeconomic characteristics (model 1) and additionally relevant health-related

variables (model 2)

Model 1 Model 2
Estimate (B) 95%CI P value Estimate (B) 95%CI P value

CSl-4 0.09 (-0.04; 0.22) 0.18 0.07 (-0.06; 0.21) 0.28
Age (years) 0.03 (-0.02; 0.08) 0.21 0.04 (-0.01; 0.10) 0.12
Female (vs male) -0.89 (-1.87; 0.08) 0.07 -1.33 (-2.30; -0.36) 0.01
Household wealth (vs poorest quintile)

Second poorest quintile -0.57 (-2.15; 1.00) 0.47 -0.77 (-2.383; 0.79) 0.34

Middle quintile 0.47 (-1.11; 2.05) 0.56 -0.04 (-1.61; 1.54) 0.96

Second richest quintile 0.56 (-1.03; 2.15) 0.49 0.06 (-1.52; 1.65) 0.94

Richest quintile 1.94 (0.27; 3.61) 0.02 0.56 (-1.14; 2.26) 0.52
Education (vs no education) 1.93 (0.05; 3.81) 0.04 1.48 (—0.39; 3.35) 0.12
Ethnicity (vs other ethnicities)

Bwaba -2.15 (-5.73; 1.43) 0.24 -1.87 (-5.41; 1.68) 0.30

Dafin -2.62 (-6.17; 0.92) 0.15 -2.26 (-5.77; 1.26) 0.21

Mossi -2.94 (-6.64; 0.76) 0.12 -2.65 (-6.32; 1.02) 0.16

Peulh -3.63 (-7.45; 0.19) 0.06 -2.57 (-6.37; 1.22) 0.18

Semo -2.64 (-6.52; 1.24) 0.18 -2.49 (-6.33; 1.36) 0.20
Body mass index 0.44 (0.31; 0.57) <0.001
PHQ-9 0.06 (-0.08; 0.21) 0.40
Sitting hours per week 0.03 (—0.01; 0.06) 0.17

CSI-4, Couple Satisfaction Index-4; PHQ-9, Patient Health Questionnaire.

associated with higher relationship satisfaction, consis-
tent with the often-found association of mental health
and socioeconomic stability with relationship quality.”
Furthermore, the post hoc ANOVA and Tukey-HSD
results examining the relationship between BMI and
wealth showed that individuals in higher wealth quintiles
had significantly higher BMI scores compared with those
in lower quintiles. Given that wealthier individuals also
report higher relationship satisfaction and considering
the significant positive correlation between BMI and BP
in our sample, these findings imply that the link between
higher relationship satisfaction and increased BP may be
partially mediated by BMI.

However, the potential association of relationship satis-
faction with higher cardiovascular risk warrants further
attention, as, in general, relationship satisfaction has been
shown to be associated with health benefits. In contrast,
the review by Kiecolt-Glaser and Wilson® synthesises
empirical data demonstrating health risks associated with
high-satisfaction partnerships, particularly in response to
a partner’s suffering, including elevated BP. In closer and
more satisfying relationships, greater emotional interde-
pendence can amplify negative emotions if one partner is
suffering and encourage a more compassionate reaction,
making one spouse’s psychological and physiological
issues more impactful on the other. Kiecolt-Glaser and
Wilson® suggest that this effect is more likely to manifest

among older adults with narrowing social networks and
long-term shared experiences, resulting in increased
vulnerability to these adverse health effects. The para-
doxical findings of high relationship satisfaction being a
risk factor for health particularly in distressing life situa-
tions and presumably more likely for older adults could
partially explain the unexpected direction of our results.
In Burkina Faso, the high prevalence of chronic diseases,':’3
mental disorders and vital threats such as malnutrition
and violence™ creates an environment where the adverse
effects of high relationship satisfaction could more readily
contribute to negative health outcomes. Given that the
family plays a central role in coping with stressors,”* a
high relationship satisfaction could exacerbate the nega-
tive health impact if the stress arises from spousal care-
giving or spousal’s suffering.* *°

While most studies on relationship satisfaction have
focused on monogamous relationships, understanding
the context of a polygamous setting is essential for inter-
preting the results. The complex dynamics inherent in
polygamous marriages, a marital type likely common in
our sample, may lead to a higher prevalence of ambiv-
alent relationships. These relationships are character-
ised by both high positive (eg, social support) and high
negative (eg, conflict) aspects and have been linked to
cardiovascular risk factors such as greater 24-hour BP
and greater coronary artery calcification.”® According to
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the review by Ross et al,”® positive and negative aspects of
close, ambivalent relationships interact in a way that posi-
tive aspects might not be health-promoting, while nega-
tive aspects could potentially pose even greater risks to
health than in low-quality social ties. A high relationship
satisfaction, presumably functioning as a positive aspect,
could therefore contribute to adverse health effects in the
context of this heterogeneous sample. Future research
should address both positive and negative aspects of rela-
tionship quality separately, in order to obtain more infor-
mation regarding the association with health outcomes.

Gender differences

The association between relationship satisfaction and
BP was not moderated by gender, which is consistent
with Kurniawan et al** who similarly found no gender
differences through the utilisation of an interaction term
analysis. This aligns with previous findings that found no
gender differences in the relationship between marital
satisfaction and mortality in a general American popu-
lation sample that directly tested gender differences.”’
When separate analyses for gender were conducted,
Robles et al,” on the other hand, reported statistically
significant, larger associations between marital quality
and surrogate cardiovascular endpoints in women than in
men. It was discussed that the small, mostly insignificant
gender differences were possibly due to too little power
to measure small effect sizes or a smaller proportion of
women in the sample. Both aspects, as well as a possible
overestimation of relationship satisfaction for women
(as explained further below), may have influenced our
study’s findings as well.

Relationship satisfaction

This study represents one of the first investigations to
examine relationship satisfaction in a Burkinabe popula-
tion. The level of relationship satisfaction in our sample
indicates that most participants experienced relationship
distress, as about 64% (N=1345) of individuals reported
CSI-4 scores below the cut-off value of 13.5. However, this
is likely a slight overestimation of individuals scoring in
the distressed range, given that the maximum possible
score on the CSI-4 as implemented in the current study
was one point lower compared with the original scale. If
the cut-off was lowered by one point to 12.5, still over half
of our sample, 53.7% (N=1136), would be considered
distressed in their relationships. Women reported poorer
overall relationship satisfaction than men, according
to mean CSI4 scores. This gender difference could be
due to sociocultural specific characteristics, especially
gender roles and patriarchy,” given the results of Jackson
et al's” meta-analysis indicating that there are no differ-
ences in marital satisfaction between men and women in
community-based samples.

Methodological considerations
Methodological considerations must also be taken into
account when interpreting our findings. Robles et af

noted a more consistent association between relationship
satisfaction and structural markers of CVD compared
with functional indicators like BP. Although studies using
BP as a surrogate marker for cardiovascular risk have
mostly found beneficial effects of high relationship satis-
faction, the results have not always been uniform, nor
has the context in which BP was considered—including
BP measurements during interactions with spouses,
as the mean from 24-hour (ambulatory BP) or from a
one-time series of BP measurements (clinical BP).? One
study, reporting findings in line with our results using a
Western sample, is that of Cornelius et al,lg which showed
that higher relationship satisfaction was associated with
higher 24-hour mean SBP, and not with DBP values. The
authors suggest the effects of high relationship satis-
faction possibly being time-dependent, reflecting both
short-term reactive BP fluctuations and long-term cardio-
vascular adaptations that may influence outcomes in
opposing ways."” The variability in BP-related outcomes
results across studies may underscore the diverse path-
ways through which relationship satisfaction might influ-
ence cardiovascular health.

Strengths and limitations

A significant strength of the current study is that it is
large, population-based and representative of local adults
from the age of 40 years onwards who are married or have
a partner. Accordingly, our findings are locally valid and
may also be transferable to other rural areas in Burkina
Faso and other sub-Saharan African countries. Using both
standardised questionnaires and physical measurements,
internationally established health parameters could be
objectively quantified and are thus comparable to other
studies.

Nevertheless, several limitations in our study should
be acknowledged. While the CSI-4 was highly reliable in
our sample on a statistical level, its translation into the
widely spoken local language during interviews makes it
susceptible to differences in expression. Additionally, the
unidimensional way to assess relationship satisfaction may
not fully capture the positive and negative aspects present
in the diverse range of relationships within a sample of
both polygamous and monogamous unions, potentially
limiting the nuanced and accurate representation of
relationship satisfaction.” Furthermore, the study design
did not account for marital type, wife-ordering, or inter-
relations, despite the possibility that the sample includes
non-cohabiting couples from 6 villages with fewer than
50 age-eligible participants.* Moreover, the household
survey setting may have compromised privacy, potentially
leading to an overestimation of relationship satisfac-
tion in females, as women, whose social status is deeply
connected to their husbands, often face social pressures
to withhold personal feelings that could be interpreted as
a challenge to the established social order.”

The current study used clinical BP as a surrogate
marker for cardiovascular risk. Since the association of
relationship satisfaction on health outcomes seems to

10

Jaspert FM, et al. BMJ Open 2024;14:089374. doi:10.1136/bmjopen-2024-089374

"ybuAdoo Aq pa1oslold 1sanb Aq #7202 ‘Sz 1oquBAoN uo /wod g uadolway/:dny woly papeojumod 202 19qWaA0ON ZT U0 /£680-720z-uadolwag/ocTT 0T Se paysiignd 1s11y :uadoO CING


http://bmjopen.bmj.com/

be situation and time-dependent, the use of 24-hour BP
measurements in the home and everyday environment
might be more accurate for determining BP values and
may potentially lead to greater power in detecting the
association between relationship satisfaction and BP.

Limitations that might have prevented the detec-
tion of associations between relationship satisfaction,
DBP and SBP after controlling for health-related
factors could stem from the study design: the use
of clinical rather than ambulatory BP and a brief
screening measure for relationship satisfaction rather
than a longer unidimensional (eg, 16-item or 32-item
CSI) or two-dimensional measure (distinct positive
and negative dimensions), which might be able to
capture more nuanced variations in relationship satis-
faction. However, another reason could be that other
predictors are in fact much stronger drivers for BP
in the setting of Burkina Faso or because of possible
confounding effects. Lastly, the cross-sectional nature
of our study cannot demonstrate causation.

CONCLUSIONS

Our study is the first to examine the direct associa-
tion of relationship satisfaction and BP in rural sub-
Saharan Africa using a study design that offers initial,
valuable insights into the role of relationship satisfac-
tion for cardiovascular risk factors in the context of
low-income countries in sub-Saharan Africa, a socio-
demographic and economic setting that has been
largely ignored in this research field. Our data suggest
that relationship satisfaction contributes marginally
to explaining SBP variance compared with established
BP drivers, especially age and BMI,61 in Burkina Faso
and interestingly in the opposite direction to what
has mainly been described in other settings. These
findings provide evidence for the importance of the
contextuality of the relationship between relationship
satisfaction and health. Further research is needed in
the context of low-income sub-Saharan Africa to better
understand the effects of relationship satisfaction in
this sociocultural setting and to draw general conclu-
sions about the pathways through which relation-
ship satisfaction might exert influence. To examine
the direct effect of relationship satisfaction in sub-
Saharan Africa, future studies should address clinical
outcomes such as mortality, as well as other cardio-
vascular surrogate endpoints such as ambulatory BP,
and use measures of relationship satisfaction that can
particularly capture the positive and negative aspects
of relationships in diverse populations. Furthermore,
the moderating role of relationship satisfaction on
the stress-health link should be investigated further
in the context of low-income countries, as it may yield
interesting results regarding relevant sample charac-
teristics such as high-prevalence chronic disease or
family roles.
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