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Abstract
Backgroud Family is the most important social support available to hypertensive patients, which may
affect their health-related quality of life (HRQOL) and health outcomes. However, data on the relationship
between family function and HRQOL among hypertensive residents are sparse, particularly for those low-
income residents with hypertension. In this study, we aimed to examine the effects of family function on
physical and mental health among low-income residents with hypertension in Central China, and to
explore the independent contributions of socio-demographic variables, health-related factors and family
function to each domain of HRQOL.

Methods This cross-sectional, community-based survey, studied 295 low-income  residents with
hypertension. Family function was measured using the Family APGAR Index (Adaptation, Partnership,
Growth, Affection, and Resolve). HRQOL was assessed using the SF-12 Questionnaire. Clustered multiple
linear regressions were used to analyze the independent contributions of family function to each domain
of HRQOL.

Results 35.90% of low-income hypertensive residents had highly functional family. Multiple regression
analyses showed that those with higher Family APGAR scores obtained higher general health (β=0.168,
P=0.008), bodily pain(β=0.167, P=0.008), mental component summary (β=0.330, P<0.001), role
limitations due to emotional problems (β=0.138, P=0.022), mental health (β=0.302, P<0.001), vitality
(β=0.264, P<0.001), and social function (β=0.312, P<0.001) scores, whereas no independent contribution
of family function to physical component summary was observed. On these subscales, the independent
contributions of family function accounted for 15.75%, 14.29%, 39.63%, 5.47%, 94.67%, 51.92% and
57.58%, respectively (more than all socio-demographic and health-related variables in the MH, VT and SF
domains).

Conclusion Family function was significantly associated with HRQOL among low-income hypertensive
residents. This relation holds for both mental component summary and each of its individual domains,
as well as partial physical domains.

Background
Hypertension, an important public health problem around the world, is associated with an increased risk
of cardiovascular disease, such as heart disease and stroke[1]. In China, 226 million adults suffered from
raised blood pressure and hypertension could lead to 24.6% of deaths and 12.0% of Disability-Adjusted
Life Years[2]. Population with hypertension have become a concern, however, those urban hypertensive
residents in poverty are vulnerable groups that might be ignored.

Health-related quality of life (HRQOL) represents the perceived physical and mental health status of an
individual or group over time[3]. A meta-analysis in China showed worsen quality of life in hypertensive
patients[4]. Both physical and psychological factors attribute to the HRQOL level, but it seems that mental
health factors made more contributions to HRQOL. To enhance the HRQOL and reduce some adverse
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outcomes, it is important to identify and understand the related factors of HRQOL in hypertensive
residents.

Family function in the context of illness is defined as family members’ ability to maintain cohesive
relationships with one another, fulfil family roles, cope with family problems, adjust to new family
routines and procedures and effectively communicate with each other[5]. Family is the most important
social support available to hypertensive patients, which may affect HRQOL and health outcomes.
Support from family played a vital role in patients’ performance within daily routine planning, such as
meal planning, blood pressure monitoring, medication adherence, et al. Some scholars have studied the
correlation of family function and HRQOL in different population, such as patients with knee
osteoarthritis[6] and caregivers[7]. However, as far as we know, few studies fouced on hypertensive
residents, especially those low-income hypertensive residents in the community.

In the context of national health poverty alleviation, it is of great significance to pay attention to the
HRQOL of low-income hypertensive residents in the community for health management and life
improvement. Thus, in this study, we selected low-income hypertensive residents in Central China and to
explore factors, especially family function, impacting on HRQOL, in order to provide a reference for
improving HRQOL and health outcomes of this vulnerable population.

Methods
Study design and participants

A cross-sectional community survey was carried out between September 2019 and November 2019 in
three poverty communities in Wuhan, Hubei Province, Central China. We chose the poverty communities
in three of the seven main regions in Wuhan, namely Hanshui bridge community, Tanhualin community,
Zhiyin community, separately located in Qiaokou District, Hanyang District, and Wuchang District. The
inclusion criteria were: (a) diagnosed as hypertension, (b) able to communicate in Mandarin, (c) willing to
participate in this study, (d) dwelling in low-income communities for more than three months. The
exclusion criteria were: (a) difficult in providing answers, (b) having mental disease, (c) unconscious, (d)
long-time lying in bed. 

The questionnaires were administered by three trained nurses in the community health service center for
people or the participants' home. The research purpose, content, significance were well-informed by
researchers and informed consents were signed before the investigation. If the participant had blurred
vision or unable to write, researchers would read every item and have the answer what they chose. The
sample size was decided according to ten times that of the largest item in the questionnaire, and 10%
sample loss was considered, totaling at least 132 people. All information were obtained by face to face
interviews with trained personnel. Of 326 participants, 31 provided incomplete questionnaire data and the
response rate was 90.5%. Finally, a total of 295 were included in our final analysis.

Measurements and instruments
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Participant characteristics

A self-designed questionnaire was used to collect information from participates on socio-demographic
characteristics (age, gender, marital status, etc) and health-related factors such as course of disease,
comorbidity, hospitalization in the past six months, etc. The body mass index (BMI) was calculated as
weight (kg) divided by the square of height (m2), according to the Chinese body mass index reference
standard[8]. Information on hospitalization was obtained by the responses to the question: “Have you
been hospitalized in the past six months? (yes/no) ”.

Measure of HRQOL

We used the SF-12 Questionnaire to measure HRQOL of low-income residents with hypertension. The SF-
12, an abbreviated version of the SF-36, has been widely used in the field of HRQOL study[9]. It covers 8
domains with 12 items, including physical function (PF), role limitations due to physical problems (RP),
bodily pain (BP), general health (GH), vitality (VT), social function (SF), role limitations due to Emotional
problems (RE) and mental health (MH), and measures HRQOL in physical component summary (PCS)
and mental component summary (MCS), ranging from 0 to 100[10, 11]. A score more than 50 indicates
positive self-rated health[10]. A higher score indicated a better HRQOL and vice versa[12].

Measure of family function

Family function was measured using the Family APGAR Index, which was developed by Smilkstein in
1978[13-15].It is used to assess the satisfaction of family members in five domains: Adaptability,
Partnership, Growth, Affection, and Resolve. A 3-point rating scale (0=hardly ever, 1=sometimes, and
2=almost always) was used to score the items. The total score ranged from 0 to 10. A good family
function with a score of 7~10, moderate dysfunction of 4~6, and severe dysfunction of 0~3[13-15]. The
Chinese version has been widely used with satisfactory validity and reliability[17].

Statistical analysis

Means and standard deviations (SD) were presented for continuous variables, while frequency and
percentage were used for categorical variables. We assessed the associations between socio-
demographic variables, health-related variables, the Family APGAR index and HRQOL scores using
univariate and multivariate analyses. Univariate analyses included a t-tests and one-way ANOVA, whereas
multivariate analysis was performed by the clustered multiple linear regression analysis (enter model),
where domain scores of the SF-12 instrument were considered as dependent variables and those
variables in the three clusters were independent variables. To properly assess the associations between
the variables in the 3 clusters and HRQOL, we used dummy variables for disordered multicategory
variables.

Specifically, clustered multiple linear regression analyses[18-20]were used to explore the impacts of
socio-demographic characteristics, health-related factors, and Family APGAR (3 clusters based on the
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nature of the study variables and study purpose) on each domain of HRQOL. There was the possibility of
multidirectional links among the 3 clusters of independent variables and the dependent variable. In other
words, socio-demographic variables (cluster 1) may affect health-related variables (cluster 2) and the
Family APGAR (cluster 3) as well as the dependent variables (each domain of HRQOL). Similarly, cluster 2
may affect cluster 3 and the dependent variables. However, cluster 3 may only influence the dependent
variables. Consequently, variables in the prior cluster may have impacts on variables in the subsequent
cluster, but not vice versa[20].We determined the final regression model in 3 steps, which were described
in a previous study[18]: (i) an enter regression of each domain of HRQOL for the cluster 1 variables; (ii) an
enter regression for the cluster 2 variables with the equation derived from step 1 as a fixed part of the new
regression model; and (iii) an enter regression for the cluster 3 variables, with the equation derived from
step 2 as a fixed part of the new regression model. The variables’ inclusion and exclusion criteria for the
enter regression models were P values of 0.05 and 0.10, respectively.

The independent effect of each cluster on the dependent variables was determined by calculating the
corresponding R2 change. The independent contribution of each cluster was then calculated by
(individual R2 change / total R2) ×100%[21].

All statistical analyses were conducted using the Statistical Package for the Social Sciences (SPSS),
version 23.0 (SPSS Inc., Chicago, IL, USA). Two-tailed P values below 0.05 were considered statistically
significant.

Results

Participant Characteristics
Among 295 low-income residents with hypertension, with an average age of (68.53 ± 9.98) years, the
majority were women (73.20%), married (89.50%), retired (77.30%) and lived in the stair room (78.00%)
with children (43.10%). 39.30% of the subjects had an education level of primary school or lower.
Regarding health-related factors, there were 33.90% of residents with grade three hypertension. More than
half of participants had at least 6 years of course of disease (76.60%), most did not see a doctor
(68.50%) and could not be hospitalized (70.50%) in the past six months. About 56.30% of participants
reported comorbidity. The average BMI was (24.66 ± 3.54) kg/m2. The Family APGAR scores were 5.30 ± 
2.99, and only 35.90% of subjects had highly functional family. More details of the participants’
characteristics are shown in Table 1.
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Table 1
Associations between HRQOL scores in physical and mental component summary among different

subgroups (n = 295)
Variables n % PCS,

mean (SD)
MCS,
mean (SD)

Cluster 1: Socio-demographic factors        

Age (years) 68.53 9.98    

Age groups (years)        

38 ~ 59 (1) 54 18.30 66.20 (22.98) 75.39 (17.19)

60 ~ 79 (2) 195 66.10 54.64 (23.27)* 72.50 (17.64)

≥ 80 (3) 46 15.60 42.17 (21.54)
*,#

65.40
(18.67)*,#

P value (F statistics)     < 
0.001 (13.623)

0.015 (4.251)

Gender        

Male (1) 79 26.80 61.01 (23.55) 73.94 (17.37)

Female (2) 216 73.20 52.55 (23.71)* 71.18 (18.10)

P value (t value)     0.007 (2.721) 0.241 (1.74)

Marital status        

Married (1) 264 89.50 54.75 (24.29) 72.30 (17.67)

Single (2) 31 10.50 55.32 (20.93) 68.68 (19.95)

P value (t value)     0.901 (-0.125) 0.288 (1.064)

Education level        

Primary school or lower (1) 116 39.30 49.48 (23.81) 69.90 (18.13)

Middle school (2) 108 36.60 57.50 (23.81)* 72.72 (17.44)

Note: Data presented are mean ± SD or n (%); Single: unmarried, divorced or widowed.

HRQOL = health-related quality of life; PCS = physical component summary; MCS = mental component
summary; RMB = renminbi; BMI = body mass index; APGRA = adaptation, partnership, growth,
affection, and resolve.

(1) = reference group.

* Compared with (1) P < 0.05.

# Compared with (2) P < 0.05.
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Variables n % PCS,
mean (SD)

MCS,
mean (SD)

High school or above (3) 71 24.10 59.44 (22.92)* 74.00 (18.20)

P value (F statistics)     0.007 (5.020) 0.266 (1.329)

Employment status        

Employed 31 10.50 74.19 (18.71) 82.26 (12.50)

Retired 228 77.30 52.83 (23.89)* 71.53
(18.02)*

Unemployed 17 5.80 51.76 (22.57)* 61.27
(17.60)*,#

Other 19 6.40 49.74 (19.47)* 69.30
(17.74)*

P value (F statistics)     ༜0.001(8.250) 0.001 (5.893)

Way of living        

Live alone (1) 61 20.70 51.56 (23.05) 68.24 (19.02)

Live with spouse (2) 107 36.30 56.64 (23.45) 71.50 (17.95)

Live with children (3) 127 43.10 54.84 (24.74) 74.05 (17.16)

P value (F statistics)     0.418 (0.875) 0.109 (2.233)

Housing situation        

Elevator room (1) 26 8.80 55.58 (19.25) 72.60 (17.33)

Stair room (2) 230 78.00 55.59 (24.19) 72.43 (17.95)

One-storey house (3) 39 13.20 49.74 (25.05) 68.48 (18.18)

P value (F statistics)     0.366 (1.009) 0.438 (0.827)

Monthly personal income        

༜1000 RMB/month (1) 19 6.40 37.89 (25.78) 60.31 (22.67)

Note: Data presented are mean ± SD or n (%); Single: unmarried, divorced or widowed.

HRQOL = health-related quality of life; PCS = physical component summary; MCS = mental component
summary; RMB = renminbi; BMI = body mass index; APGRA = adaptation, partnership, growth,
affection, and resolve.

(1) = reference group.

* Compared with (1) P < 0.05.

# Compared with (2) P < 0.05.
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Variables n % PCS,
mean (SD)

MCS,
mean (SD)

1000 ~ 2000 RMB/month (2) 82 27.80 56.22 (24.29)* 70.78
(19.09)*

2001 ~ 3000 RMB/month (3) 194 65.80 55.88 (23.07)* 73.54
(16.48)*

P value (F statistics)     0.006 (5.231) 0.007 (5.086)

Cluster 2: health-related factors        

Hypertension grade        

Grade one hypertension (1) 97 32.90 56.03 (24.74) 70.45 (17.64)

Grade two hypertension (2) 98 33.20 55.10 (24.78) 75.21 (16.21)

Grade three hypertension (3) 100 33.90 53.35 (22.38) 70.13 (19.45)

P value (F statistics)     0.728 (0.318) 0.083 (2.510)

Comorbidity        

No (1) 129 43.70 60.54 (22.52) 72.59 (17.86)

Yes (2) 166 56.30 47.44 (23.73)* 71.06 (18.02)

P value (t value)     < 0.001
(4.840)

0.468 (0.727)

Hospitalization in the past six months        

No (1) 208 70.50 58.53(22.64) 73.68 (17.68)

Yes (2) 87 29.50 45.92 (24.68)* 67.72
(17.90)*

P value (t value)     < 0.001
(4.248)

0.009 (2.630)

See a doctor in the past six months        

No (1) 202 68.50 57.85 (22.82) 74.03 (18.06)

Note: Data presented are mean ± SD or n (%); Single: unmarried, divorced or widowed.

HRQOL = health-related quality of life; PCS = physical component summary; MCS = mental component
summary; RMB = renminbi; BMI = body mass index; APGRA = adaptation, partnership, growth,
affection, and resolve.

(1) = reference group.

* Compared with (1) P < 0.05.

# Compared with (2) P < 0.05.
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Variables n % PCS,
mean (SD)

MCS,
mean (SD)

Yes (2) 93 31.50 48.23 (25.04)* 67.34
(16.82)*

P value (t value)     0.001 (3.261) 0.003 (3.021)

Course of disease (years)        

1 ~ 5 (1) 69 23.40 53.04 (24.91) 67.51 (17.28)

6 ~ 10 (2) 135 45.80 61.93 (20.57) 76.57
(14.80)*

11 ~ 20 (3) 54 18.30 45.83 (26.06)# 69.52 (19.44)

> 20 (4) 37 12.50 45.27 (22.73)# 66.67 (23.03)

P value (F statistics)     < 0.001
(9.334)

< 0.001
(6.114)

BMI (m, SD) 24.66 3.54    

BMI, kg/m2 (n,%)        

Normal weight (1) 125 42.40 23.92 (2.14) 72.73 (17.67)

Underweight (2) 5 1.70 27.06 (12.10) 60.83 (25.96)

Overweight (3) 127 43.10 23.87 (2.12)* 70.96 (18.03)

Obese (4) 38 12.90 21.93 (3.56) 73.90 (17.27)

P value (F statistics)     0.036 (2.879) 0.394 (0.999)

Cluster3: Family APGRA        

Family APGRA scores 5.30 2.99    

Family APGRA index        

Note: Data presented are mean ± SD or n (%); Single: unmarried, divorced or widowed.

HRQOL = health-related quality of life; PCS = physical component summary; MCS = mental component
summary; RMB = renminbi; BMI = body mass index; APGRA = adaptation, partnership, growth,
affection, and resolve.

(1) = reference group.

* Compared with (1) P < 0.05.

# Compared with (2) P < 0.05.



Page 10/24

Variables n % PCS,
mean (SD)

MCS,
mean (SD)

Severely dysfunctional family

(Family APGAR 0 ~ 3) (1)

79 26.80 51.01 (24.06) 64.77 (19.89)

Moderately dysfunctional family (Family
APGAR 4 ~ 7) (2)

110 37.30 55.73 (22.69) 72.35(16.40)*

highly functional family

(Family APGAR 8 ~ 10) (3)

106 35.90 56.70 (24.95) 76.81
(16.21)*

P value (F statistics)     0.246 (1.410) < 0.001
(10.965)

Note: Data presented are mean ± SD or n (%); Single: unmarried, divorced or widowed.

HRQOL = health-related quality of life; PCS = physical component summary; MCS = mental component
summary; RMB = renminbi; BMI = body mass index; APGRA = adaptation, partnership, growth,
affection, and resolve.

(1) = reference group.

* Compared with (1) P < 0.05.

# Compared with (2) P < 0.05.

Hrqol In The Physical And Mental Dimensions
The SF-12 physical and mental component summary scores are shown in Table 1. The results obtained
from univariate analyses showed that PCS was associated with age groups, gender, education level,
employment status, monthly personal income, comorbidity, hospitalization in the past six months, see a
doctor in the past six months, course of disease, and BMI (all P < 0.05). However, MCS was associated
with age groups, employment status, monthly personal income, hospitalization in the past six months,
see a doctor in the past six months, course of disease and the Family APGAR (all P < 0.05). Apparently,
only the Family APGAR was significantly associated with HRQOL in the mental component summary.
Higher the Family APGAR scores, better MCS scores.

Associations between the Family APGAR and HRQOL in the physical and mental domains examined by
clustered multiple linear regressions

To explore the relative importance of the Family APGAR in predicting HRQOL and estimate their
independent contributions to HRQOL, several clustered multiple linear regression models are shown in
Table 2 and Table 3.
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Table 2
Clustered multiple linear regression models explaining physical domains of HRQOL by socio-

demographic factors, health-related factors, and the Family APGRA scores (n = 295)

Independent variables a Beta b P value Adjusted

R2 c

Independent contribution
d (%)

PCS        

Cluster 1        

Age, years -0.356 < 0.001    

Gender (female) -0.112 0.042    

Employed status (unemployed) -0.179 0.007    

Employed status (other ) -0.139 0.031    

Monthly personal income, RMB 0.165 0.006    

Total     0.201 71.28%

Cluster 2        

Comorbidity (yes) -0.166 0.002    

Hospitalization in the past six months
(yes)

-0.160 0.003    

See a doctor in the past six months
(yes)

-0.115 0.037    

Total     0.275 26.24%

Cluster 3        

Total     0.282 2.48%

GH        

Cluster 1        

Education level (middle school) -2.053 0.041    

Employed status (retired) -0.244 0.006    

Employed status (unemployed) -0.201 0.006    

Employed status (other ) -0.295 < 0.001    

Total     0.057 44.88%

Cluster 2        

Comorbidity (yes) -0.158 0.007    
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Independent variables a Beta b P value Adjusted

R2 c

Independent contribution
d (%)

Hospitalization in the past six months
(yes)

-0.214 < 0.001    

Total     0.107 39.37%

Cluster 3        

Family APGAR scores 0.168 0.008    

Total     0.127 15.75%

PF        

Cluster 1        

Age, years        

Total     0.129 67.54%

Cluster 2        

Hospitalization in the past six months
(yes)

       

Total     0.194 34.03%

Cluster 3        

Total     0.191 0%

RP        

Cluster 1        

Age, years -0.359 < 0.001    

Gender (female) -0.119 0.043    

Employed status (unemployed) -0.144 0.038    

Monthly personal income, RMB 0.177 0.005    

Total     0.166 79.43%

Cluster 2        

Comorbidity (yes) -0.164 0.004    

Total     0.208 20.10%

Cluster 3        

Total     0.209 0.48%
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Independent variables a Beta b P value Adjusted

R2 c

Independent contribution
d (%)

BP        

Cluster 1        

Age, years -2.822 0.005    

Employed status (unemployed) -2.302 0.022    

Employed status (other ) -2.044 0.042    

Total     0.089 66.92%

Cluster 2        

See a doctor in the past six months
(yes)

-2.248 0.025    

Total     0.114 18.80%

Cluster 3        

Family APGAR scores 0.167 0.008    

Total     0.133 14.29%

HRQOL = health-related quality of life; APGRA = adaptation, partnership, growth, affection, and resolve;

PCS = physical component summary; GH = general health; BP = bodily pain; PF = physical function; RP 
= role limitations due to physical problems.

Enter regression was applied in the multiple linear regression analysis.

a Only variables with P < 0.05 were included in the model.

b Beta is the standardized regression coefficient derived from the multiple linear regression, indicating
the change in standard units of dependent variable for each increase of one standard unit in the
independent variable, controlling for all other independent variables.

c R2 is the proportion of variance in the dependent variable (each domain of HRQOL) explained by the
independent variables included in each regression model.

d The independent contribution of each cluster of predictors to the variation in each domain of
HRQOL calculated as individual corresponding R2 change / total R2 change in each final model × 
100%.
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Table 3
Clustered multiple linear regression models explaining mental domains of HRQOL by socio-demographic

factors, health-related factors, and Family APGRA scores (n = 295)

Independent variables a Beta b P value Adjusted

R2 c

Independent contribution d
(%)

MCS        

Cluster 1        

Age, years -0.250 < 0.001    

Gender (female) -0.147 0.012    

Employed status (Unemployed) -0.221 0.001    

Monthly personal income, RMB 0.149 0.017    

Total     0.110 50.69%

Cluster 2        

See a doctor in the past six months
(yes)

-0.189 0.001    

   Total     0.131 9.68%

Cluster 3        

Family APGAR scores 0.330 < 0.001    

Total     0.217 39.63%

RE        

Cluster 1        

Age, years -0.281 < 0.001    

Gender (female) -0.165 0.005    

Employed status (retired) -0.168 0.047    

Employed status (unemployed) -0.239 0.001    

Housing situation (One-storey house) -0.220 0.007    

Monthly personal income, RMB 0.206 0.001    

Total     0.178 88.56%

Cluster 2        

See a doctor in the past six months
(yes)

-0.150 0.010    
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Independent variables a Beta b P value Adjusted

R2 c

Independent contribution d
(%)

   Total     0.189 5.47%

Cluster 3        

Family APGAR scores 0.138 0.022    

Total     0.201 5.97%

MH        

Cluster 1        

Total     0 0%

Cluster 2        

See a doctor in the past six months
(yes)

-0.076 0.221    

   Total     0.004 5.33%

Cluster 3        

Family APGAR scores 0.302 < 0.001    

Total     0.075 94.67%

VT        

Cluster 1        

Gender (female) -0.138 0.027    

Total     0.050 48.08%

Cluster 2        

   Total     0.050 0%

Cluster 3        

Family APGAR scores 0.264 < 0.001    

Total     0.104 51.92%

SF        

Cluster 1        

Age, years -0.230 0.001    

Monthly personal income, RMB 0.153 0.020    
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Independent variables a Beta b P value Adjusted

R2 c

Independent contribution d
(%)

Total     0.030 22.73%

Cluster 2        

Comorbidity (yes) 0.122 0.037    

See a doctor in the past six months
(yes)

-0.240 < 0.001    

   Total     0.056 19.70%

Cluster 3        

Family APGAR scores 0.312 < 0.001    

Total     0.132 57.58%

HRQOL = health-related quality of life; APGRA = adaptation, partnership, growth, affection, and resolve;

MCS = mental component summary; RE = role limitations due to emotional problems; MH = mental
health; VT = vitality; SF = social function;.

Enter regression was applied in the multiple linear regression analysis.

a Only variables with P༜0.05 were included in the model.

b Beta is the standardized regression coefficient derived from the multiple linear regression, indicating
the change in standard units of dependent variable for each increase of one standard unit in the
independent variable, controlling for all other independent variables.

c R2 is the proportion of variance in the dependent variable (each domain of HRQOL) explained by the
independent variables included in each regression model.

d The independent contribution of each cluster of predictors to the variation in each domain of
HRQOL calculated as individual corresponding R2 change / total R2 change in each final model × 
100%.

For the physical domains, after adjustment for variables in clusters 1 and cluster 2, the Family APGAR
were proven to be significant predictors of the GH and BP domains (Table 2). On these subscales, those
with higher Family APGAR scores obtained higher GH (β = 0.168, P = 0.008) and BP (β = 0.167, P = 0.008)
scores. Besides, the independent contributions of the Family APGAR in these domains were 15.75% and
14.29%, respectively.

However, for the mental domains, the Family APGAR were proven to be significant predictors of the MCS
dimension and all domains (Table 3). On these subscales, those with higher Family APGAR scores
obtained higher MCS (β = 0.330, P < 0.001), RE (β = 0.138, P = 0.022), MH (β = 0.302, P < 0.001), VT (β = 
0.264, P < 0.001), and SF (β = 0.312, P < 0.001) scores. Additionally, the independent contributions of the



Page 17/24

Family APGAR in these domains were 39.63%, 5.47%, 94.67%, 51.92% and 57.58%, respectively (more
than all socio-demographic and health-related variables in the MH, VT and SF domains).

The independent contributions of three clusters to the HRQOL among low-income residents with
hypertension in physical and mental domains are illustrated in Fig. 1.

Discussion
Main findings

This study was to examine the associations of family function and physical and mental HRQOL among
low-income hypertensive residents, and to explore the independent contributions of socio-demographic
variables, health-related factors and family function to each domain of HRQOL. The results showed that
both family function and HRQOL scores among low-income hypertensive residents were not high. The
Family APGAR were significantly associated with HRQOL in MCS and its all domains, and its independent
contributions to certain domains (MH, VT and SF) were larger than that of socio-demographic
characteristics and health-related factors. However, except GH and BP, no contribution of family function
was observed in PCS and its other domains. These findings suggested that further research should focus
on increasing the level of family function of low-income hypertensive residents to improve their mental
health[22] and HRQOL.

Comparing with previous studies

Our study showed that the Family APGAR were significantly associated with the HRQOL in certain
domains among Chinese low-income residents with hypertension after adjusting for socio-demographic
and health-related factors. Participants with higher Family APGAR scores had higher GH and BP scores in
physical domains and higher RE, MH, VT, SF and MCS scores in mental domains, and no significant
influence of family function on PCS was observed. HRQOL included mental health and physical health, it
is obvious that family function was more beneficial to mental health not physical health, even so, can
also improve their quality of life. Previous studies indicated that mental health contributed more than
physical health to quality of life[23]. Predictors to promote the mental status of hypertensive patients
should be highlighted, especially their family function.

Our results were consistent with some studies conducted in other populations[6, 7]. A cross-sectional
study including 153 caregivers conducted in Spain [6, 7]found that, family function (Family APGAR-Q)
was the only one of the variables evaluated that presented an association both with global QOL and with
each of the four individual dimensions. Unfortunately, the relationships between them were simply
mentioned and failed to be deeply studied. Therefore, it is important and necessary to comprehensively
explore the associations of family function with physical and mental HRQOL and with each of individual
domains. Besides, a previous study in Chongqing [24] also found that hypertensive respondents with
positive relationship with family had better HRQOL in middle-aged people with hypertension. It was
reported that patients’ family are a valued source of affection and communicative support, improving
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HRQOL[25]. However, a quantitative study with retrospective designs among hypertensive patients in
Teluk Kenidai Village found no correlation between family support and quality of life[26], which might due
to the majority of participates in their study suffered from mild hypertension and got good level of family
support, and plus only 30 were analysed so that it might be hard to ensure Chi-square test results. More
importantly, they also emphasized that role of family is to provide family support since onset of the
disease such as could provide required diet and ensure medication to recover the disease quickly further
able to carry out their normal role and functions. Based on the above studies, the association of family
support and quality of life could not be completely clear yet and more studies are needed in the future.

Our results also indicated that the independent contributions of the third cluster (the Family APGAR
scores) to 3 mental domains of HRQOL (MH, VT and SF) were even larger than those of socio-
demographic and health-related factors. This finding might be partially explained by the fact that family
function was a major determinant in mental health, vitality and social function for low-income
hypertensive residents. Patients with hypertension rely on their family members for informational,
instrumental and emotional supports, which can inverse affect their mental status[27]. Therefore, family
social support could deserve more attention regarding mental HRQOL of low-income hypertensive
patients.

Moreover, of the socio-demographic and health-related factors, age, gender, employed status, monthly
personal income and seeing a doctor in the past six months were common significantly influencing
factors of MCS and PCS. In agreement with previous studies [28-34], residents with hypertension who
were more elderly, female, unemplyed, with lower monthly personal income and seeing seeing a doctor in
the past six months got worse HRQOL. There was no doubt that, physical and mental health deteriorates
with age[29, 30]. With the aging process, a variety of physiological functions are gradually degraded, and
the opportunity to contact with society and the ability to adapt to society are gradually reduced, then may
affecting the social interaction and psychological status of low-income hypertensive patients. Female got
lower HRQOL[31, 34, 35], perhaps because men are more concerned about their health, and more physical
exercise and social activities than women also contribute to their physical and mental health.
Employment status was one of the influencing factors of HRQOL for hypertension residents, in
accordance with previous studies[30]finding that employed patients showed a higher score than
unemployed and retired patients. It is suggested that the employment opportunities of low-income
hypertensive patients can be provided in the future, which can improve their family conditions and quality
of life. As for those participants with lower monthly personal income, due to the economic pressure, tend
to neglect their own health, which makes it difficult to ensure the sustained and effective treatment of
hypertension, thus resulting in poor health and quality of life[28].

However, this study has several limitations that should be noted. First, the data in our analyses were
based on self-reports, which could lead to biases or inaccuracies. Second, although the sample size was
sufficient in our analyses, a larger sample size community surveys in multiple regions are needed. Lastly,
this was a cross-sectional study, so the observed associations could not be assumed to be causal
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relationships. Further in-depth studies with longitudinal follow-up data are warranted to explore the
cause-effect relationships.

Conclusion
This is the population-based study concerning family function and HRQOL of individuals in hypertensive
groups, where the focus was on low-income Chinese residents with hypertension. We found that HRQOL
was, to some degree, independently and differentially affected by family function. With the significant
associations between family function and HRQOL (especially in mental domains), there might be great
implications for highlighting the importance of family support and promulgating relevant policies to
increase the level of family function, thus improving their mental health and HRQOL.
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Figure 1

The independent contributions of three clusters to the HRQOL among low-income hypertensive patients in
physical and mental domains


