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a b s t r a c t 

Background: With the global population aging at an accelerating rate, the rapid growth of the elderly popula- 

tion in China presents a series of health challenges, particularly in the management of chronic conditions such 

as hypertension, diabetes, and dyslipidemia. Residents of original residential communities, a unique social unit 

within the urbanization process, experience a higher prevalence of comorbidities related to these conditions. 

This underscores the urgent need for effective and comprehensive management strategies. Family function plays 

a critical role in the management of chronic diseases. For patients with the hypertension, diabetes, and dyslipi- 

demia, family support is not only crucial for improving treatment outcomes but also a key factor in enhancing 

overall quality of life. 

Objective: This study aims to investigate the prevalence of comorbidities and family function among older 

people of original residential communities of Guangzhou city with hypertension, diabetes, and dyslipidemia. 

Methods: A stratified random sampling method was employed to conduct a survey using the Family APGAR 

Questionnaire. The survey targeted patients aged 60 and above with hypertension, diabetes, and dyslipidemia in 

the Panyu District of Guangzhou, to explore the comorbidities, family function and its influencing factors. 

Results: A total of 2,507 patients were surveyed. Among them, 202(8.1%) had only one condition, 1,712(68.3%) 

had two conditions, and 593 patients (23.7%) had all three conditions. Statistically significant differences (P < 

0.05) were observed in the types of conditions present based on variables such as gender, place of residence, 

number of household members with hypertension, diabetes, and dyslipidemia, BMI, exercise habits, fasting blood 

glucose levels, lipid profiles, and family function score. The prevalence ratio for hypertension, dyslipidemia, and 

diabetes was 2.4: 2.4: 1. Among the comorbidity patterns, hypertension combined with dyslipidemia was the most 

common (1,404 cases, 56.0%), followed by patients with all three conditions (593 cases, 23.7%). No statistically 

significant differences (P > 0.05) were found in the distribution of different comorbidity patterns between genders 

or across age groups. The mean total family function score was 7.63 ± 1.83. Significant differences (P < 0.05) were 

found in the partnership, affection, and resolve sub-scores, as well as in the total family function scores, among 

patients with different disease patterns. Multivariate linear regression analysis identified gender (female: 𝛽 = 
-0.148, t = -2.275, P = 0.023), place of residence (Apartment complex: 𝛽 = -0.155, t = -2.402, P = 0.016), 

and fasting blood glucose levels (abnormal glucose: 𝛽 = -0.045, t = -2.465, P = 0.014) as risk factors for lower 

total family function scores. On the other hand, the number of family members with hypertension, diabetes, and 

dyslipidemia (two or more: 𝛽 = 0.174, t = 2.356, P = 0.026) and the type of disease patterns (comorbidity of two 

conditions: 𝛽 = 0.193, t = 2.586, P = 0.010; comorbidity of all three conditions: 𝛽 = 0.342, t = 3.248, P = 0.001) 

were identified as protective factors for higher total family function scores. 

Conclusion: Elderly patients with the hypertension, diabetes, and dyslipidemia in original residential commu- 

nity of Guangzhou city predominantly exhibit a "comorbidity of two conditions" pattern with generally good 
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In the 21st century, with the global trend of population aging, China

s rapidly becoming an aging society. It is projected that during the "14th

ive-Year Plan" period, the elderly population in China will exceed 300

illion, making elderly health issues increasingly urgent 1 . A 2022 re-

earch report by representatives of the National People’s Congress high-

ighted that, on average, elderly individuals in China live more than

ight years with illness. Over 190 million elderly individuals suffer from

hronic diseases, with particularly high rates of comorbid hypertension,

iabetes, and dyslipidemia 2,3 . 

The comorbidity of hypertension, diabetes, and dyslipidemia of-

en manifests as comorbidities or multimorbidity, where two or more

hronic diseases affect the same patient 4 . 

This not only escalates medical needs and complicates treatment but

lso places a significant burden on health care system 

5 . Family func-

ion refers to the ability of the family unit to meet the various needs

f its members, which is reflected in mutual care, support, emotional

ommunication, and the shared management of life events and stres-

ors among family members 6 . In China, the family remains the primary

etting for elderly care and daily living 7 , crucially supporting the health

nd quality of life of older adults. Effective family functioning is par-

icularly important in addressing the challenges posed by prolonged

llness and the high prevalence of hypertension, diabetes, and dyslipi-

emia among the elderly. Original residential community of metropoli-

an, formed through rapid urbanization, represent unique and complex

ocial units within cities. These areas are often densely populated, with

arying levels of health literacy and access to healthcare services 8 . El-

erly patients with hypertension, diabetes, and dyslipidemia living in

hese original residential communities of Guangzhou city face multiple

hallenges that impact their family function. Therefore, this study fo-

uses on original residential communities of Guangzhou city, using the

amily APGAR Questionnaire 9 to investigate the prevalence of comor-

idities and family function among elderly patients with hypertension,

iabetes, and dyslipidemia. The study aims to provide suggestions for

mproving the prevention and management of multimorbidity among

he elderly in China. 

aterials and methods 

espondents and methods 

A cross-sectional study was conducted from January to June 2023

n a selected neighborhood of Panyu District, Guangzhou. The study in-

olved a questionnaire survey and measurements of hypertension, dia-

etes, and dyslipidemia indexes. The target population consisted of res-

dents live in the street for more than six months. The survey used data

rom annual health examination outlined in the National Basic Public

ealth Service Standards (Third Edition) for patients with hypertension

nd type 2 diabetes. The inclusion criteria were as follows: residents

ho live in the street for more than six months; age ≥ 60 years old; with

iagnosis of at least one of the following conditions: with hypertension

r type 2 diabetes; with clear consciousness; voluntary participation in

he survey. The exclusion criteria encompassed individuals with cog-

itive impairments; limited physical mobility, those unable to care for

hemselves, or those unwilling to participate in the study. 

ample size and sampling method 

This cross-sectional study determined the sample size using the fol-

owing formula: 

 =
pq 
s2 

=
t2 pq 
d2 here n is the sample size, s is the overall standard deviation, d is the

llowable error, P is the estimated prevalence rate, q = 1 - P, and t is the
174
f residence, the number of family members with hypertension, diabetes, and

 fasting blood glucose levels are key influencing factors of family function. 

-value corresponding to the defined confidence level. The estimated

revalence rate P for having either hypertension or type 2 diabetes

mong the elderly was based on community chronic disease screening

ata from 2022 in the area, with P = 0.67. Setting 𝛼 = 0.05 gives t = 1.96

nd d = 0.05, resulting in a required sample size of n = 340. Considering

 design efficiency factor of 10%, the minimum required sample size was

alculated to be n = 374. The selected street in this study was divided

nto 20 administrative areas, including 14 villages and 6 communities.

 stratified random sampling method was employed. First, based on

he population structure as of December 2022, the street was divided

nto 20 groups according to the proportion of each administrative area

n the total population. By employing random sampling, five adminis-

rative villages and two communities were selected. The required sam-

le size was expanded to at least 2,618 participants (374 per unit × 7

nits). Next, to ensure representativeness and coverage of the survey,

he number of elderly individuals aged 60 and above who participated

n hypertension or type 2 diabetes health screenings in 2022 was used

o determine the required number of participants from each age group

60-64 years, 65-69 years, 70-74 years, 75 years and above) based on

 3:1 ratio. The total number of patients was calculated to be 2,760.

inally, patients were recruited according to the total required sample

ize, stratified by age and administrative area. 

urvey content 

eneral information 

The survey collected general information, including personal infor-

ation such as gender, age, marital status, household registration, place

f residence, educational level, occupation, type of medical insurance,

he number of household members with hypertension, diabetes, and dys-

ipidemia in the household, and Body Mass Index (BMI). It also cov-

red lifestyle factors such as smoking status, alcohol consumption, and

xercise frequency. Additionally, clinical indicators for hypertension,

iabetes, and dyslipidemia were recorded, including measurements of

lood pressure, fasting blood glucose, and blood lipid levels. 

elevant standards and definitions 

Diagnosis of hypertension is based on the "Chinese Guidelines for

he Prevention and Treatment of Hypertension (2018 Revision)" 10 . Ab-

ormal blood pressure is defined as systolic blood pressure (SBP) ≥ 140

mHg and/or diastolic blood pressure (DBP) ≥ 90 mmHg, or a prior hy-

ertension diagnosis from a hospital at the township level or higher.

iabetes diagnosis follow the Chinese Guidelines for the Prevention

nd Treatment of Type 2 Diabetes (2020 Edition) 11 . Abnormal fasting

lood glucose (FBG) was defined as FBG ≥ 7.0 mmol/L, or a prior di-

betes diagnosis from a hospital at the township level or higher. Dys-

ipidemia diagnosis adhered to the Guidelines for the Prevention and

reatment of Dyslipidemia in Chinese Adults (2016 Revision) 12 . Ab-

ormal lipid levels are defined as triglycerides (TG) ≥ 2.26 mmol/L, to-

al cholesterol (TC) ≥ 6.22 mmol/L, low-density lipoprotein cholesterol

LDL-C) ≥ 4.14 mmol/L, or high-density lipoprotein cholesterol (HDL-

) < 1.04 mmol/L. Dyslipidemia is identified if one or more of these

riteria were met, or if the individual had a prior diagnosis of dyslipi-

emia from a hospital at the township level or higher. BMI is cate-

orized according to the recommendations of the Working Group on

besity in China: underweight (BMI < 18.5 kg/m2 ), normal weight

18.5-23.9 kg/m2 ), overweight (24.0-27.9 kg/m2 ), and obese ( ≥ 28.0

g/m2 ). Smoking is defined as the consumption of at least one cigarette

er week, either continuously or cumulatively, for more than six
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onths. Former smokers are those who had quit smoking. Alcohol con-

umption is categorized as occasional (average drinking frequency < 1

ime per week) or frequent (average drinking frequency ≥ 1 time per

eek). Exercise frequency is classified as occasional (average exercise

requency < 1 time per week) or regular (average exercise frequency ≥ 1

ime per week). 

nvestigation of the prevalence of comorbid hypertension, diabetes, and 

yslipidemia 

The prevalence of comorbid hypertension, diabetes, and dyslipi-

emia was assessed through a two-step process. First, participants were

sked if they had been diagnosed by a doctor with hypertension, di-

betes, or dyslipidemia. This self-reported information was then sup-

lemented and verified by reviewing health records from the primary

ealthcare information system of Panyu District. This system allowed for

ross-referencing participants’ diagnoses with records from other medi-

al institutions in Guangzhou, helping to reduce recall bias. 

amily function assessment 

Family function was evaluated using the Family APGAR question-

aire 9 , including five dimensions: Adaptation (A), Partnership (P),

rowth (G), Affection (A), and Resolve (R). Each dimension is rated on

 3-point scale, with scores ranging from 0 to 2. Based on the total score,

amily function is categorized as severe dysfunction (0–3 points), mod-

rate dysfunction (4–6 points), and good family function (7–10 points).

ilot Study 

In January 2023, a pilot study was conducted in two administrative

illages and one community within a selected street in Panyu District.

he pilot adhered to the same inclusion and exclusion criteria as the

ain study. A total of 200 participants were surveyed, with a 100% re-

ponse rate. Of these, 189 questionnaires were valid, yielding a validity

ate of 94.5%. Reliability and validity analyses indicated a Cronbach’s

of 0.849 and a Kaiser-Meyer-Olkin (KMO) measure of 0.852, demon-

trating good reliability and validity. Consequently, the questionnaire

as deemed for use in the main study population. 

uestionnaire survey and assessment indicators of hypertension, diabetes, 

nd dyslipidemia 

The survey questionnaire encompassed two parts. The first part in-

luded personal information from the residents’ health records, while

he second part comprised the Family APGAR questionnaire. Trained

esearchers conducted face-to-face interviews with the sampled partici-

ants to complete the questionnaire. Quality control was implemented

t three levels: primary quality control during questionnaire collection,

econdary review by a quality control team, and final validation by

he project leader. Invalid questionnaires —those incomplete, contain-

ng logical inconsistencies, duplicates, perfunctory responses, or failing

o meet inclusion criteria —were either returned for correction or dis-

arded. The indicators assessment of hypertension, diabetes, and dys-

ipidemia included measurements of blood pressure, fasting blood glu-

ose, and blood lipid levels. Blood pressure was measured on the left

pper arm using a medical-grade electronic blood pressure monitor cer-

ified by international standard protocols (ESH, BHS, AAMI), recording

oth systolic and diastolic blood pressure. Fasting blood glucose was

easured using a fingertip rapid glucose meter. Lipid levels, including

riglycerides, total cholesterol, LDL-C, and HDL-C, were analyzed from

enous blood samples using a biochemical analyzer. 

tatistical methods 

IBM SPSS Version 25 was used to establish the database and per-

orm all the statistical analyses. All continuous data were tested for nor-
175
ality. For data with significant normality test results (P < 0.05), if the

bsolute value of kurtosis was less than 10 and the absolute value of

kewness was less than 3, the data were considered to approximately

ollow a normal distribution 13 . Measurement data were expressed as

ean ± standard deviation. Group comparisons were conducted using t-

ests and one-way analysis of variance (ANOVA). Pairwise comparisons

f means in the ANOVA were performed using the LSD method for ho-

ogeneity of variance and the Tamhane method for heterogeneity. Cat-

gorical variables were expressed as rates or percentages, and compar-

sons between groups made using the chi-square test. The Bonferroni

orrection was applied for multiple comparisons among rates. 

A multiple linear regression model was used to analyze factors influ-

ncing family function. Statistical significance was set at 𝛼= 0.05, with

 < 0.05 considered statistically significant. 

esults 

eneral characteristics 

A total of 2,760 patients were surveyed, with 2,507 valid question-

aires, yielding a validity rate of 90.8%. Among the 2,507 respondents,

,479 were female (59.0%) and 1,028 were male (41.0%). 

The average age was 70.7 ± 7.1 years, with 454 individuals aged 60–

4 years (18.1%), 774 aged 65–69 years (30.9%), 624 aged 70–74 years

24.9%), and 655 aged 75 years or older (26.1%). Most respondents

ere married (92.3%, n = 2,315). Additionally, 26.8% (n = 673) were

on-local residents, while 73.2% (n = 1,834) were local residents. Re-

arding place of residence, A total of 1,484 participants (59.2%) resided

n urban villages, while 1,023 participants (40.8%) lived in residential

ommunities. The majority of respondents had primary school (46.7%,

 = 1,170) or junior high school education (31.9%, n = 799). Before retire-

ent, 54.8% (n = 1,373) were employed in agriculture, forestry, animal

usbandry, fishery, or water conservancy. The vast majority of respon-

ents (98.0%, n = 2,458) had social medical insurance. Detailed informa-

ion is presented in Table 1 . 

Univariate Analysis of Elderly Patients with hypertension, diabetes,

nd dyslipidemia in original residential communities of Guangzhou city

Among the 2,507 respondents, 202 (8.1%) had "single condition",

,712 (68.3%) had "comorbidity of two conditions," and 593 (23.7%)

ad "comorbidity of three conditions" . 

Significant differences in the prevalence of comorbid hypertension,

iabetes, and dyslipidemia were found across groups based on gender,

ousehold registration, exercise frequency, fasting blood glucose levels,

lood lipid levels, the number of household members with hypertension,

iabetes, and dyslipidemia in the household, BMI and family function

lassification (P < 0.05). However, no statistically significant differences

ere found in relation to age, marital status, place of residence, edu-

ation level, occupation, type of medical insurance, smoking status, or

lcohol consumption, blood pressure levels (P > 0.05). Detailed results

re provided in Table 1 . 

Comorbidity Status of Elderly Patients with hypertension, diabetes,

nd dyslipidemia in original residential communities of Guangzhou city

Among the 2,507 respondents, 2,241 (89.4%) had hypertension,

25 (36.9%) had diabetes, and 2,239 (89.3%) had dyslipidemia. A

otal of 178 individuals (7.1%) had only hypertension, and 24 in-

ividuals (1.0%) had only diabetes. The comorbidity patterns in-

luded 66 individuals (2.6%) with both hypertension and diabetes,

,404 individuals (56.0%) with both hypertension and dyslipidemia,

42 individuals (9.7%) with both diabetes and dyslipidemia, and

93 individuals (23.7%) with all three conditions —hypertension,

iabetes, and dyslipidemia. Chi-square tests indicated no statistically

ignificant differences in age and gender among the four comorbidity

atterns (P > 0.05). Detailed results are provided in Table 2 . 

Family Function Scores Among Elderly Patients with hyperten-

ion, diabetes, and dyslipidemia in original residential communities of

uangzhou city 
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Table 1 

Prevalence of comorbid hypertension, diabetes, and dyslipidemia among the elderly in original residential communities of Guangzhou city and univariate analy- 

sis[n(%)]. 

Item Cases Type of disease cX2 value P value 

1 2 3 

Gender 

Female 1479(59.0) 87(43.1)a 1031(60.2)a 361(60.9)a 23.112 < 0.001∗ 

Male 1028(41.0) 115(56.9) 681(39.8)a 232(39.1)a 

Age 

60-64 454(18.1) 38(18.8) 315(18.4) 101(17.0) 7.268 0.297 

65-69 774(30.9) 55(27.2) 547(32.0) 172(29.0) 

70-74 624(24.9) 49(24.3) 428(25.0) 147(24.8) 

75 and above 655(26.1) 60(29.7) 422(24.6) 173(29.2) 

Marital status 

Married 2315(92.3) 188(93.1) 1591(92.9) 536(90.4) 4.196 0.123 

Not married 192(7.7) 14(6.9) 121(7.1) 57(9.6) 

Household registration 

Non-household 673(26.8) 83(41.1) 461(26.9)a 129(21.8)ab 28.703 < 0.001∗ 

Domicile 1834(73.2) 119(58.9) 1251(73.1)a 464(78.2)ab 

Residence 

Original residential community of metropolitan 1484(59.2) 108(53.5) 1012(59.1) 364(61.4) 3.925 0.140 

Apartment complex 1023(40.8) 94(46.5) 700(40.9) 229(38.6) 

Educational level 

Illiterate or semi-literate 171(6.8) 14(6.9) 111(6.5) 46(7.8) 12.801 0.119 

Elementary school 1170(46.7) 83(41.1) 793(46.3) 294(49.6) 

Middle school 799(31.9) 70(34.7) 551(32.2) 178(30.0) 

High school/vocational school 279(11.1) 31(15.3) 188(11.0) 60(10.1) 

College and above 88(3.5) 4(2.0) 69(4.0) 15(2.5) 

Occupation 

Agriculture, forestry, animal husbandry, fishery, water conservancy 

production personnel 

1373(54.8) 120(59.4) 911(53.2) 342(57.7) 15.673 0.207 

Professional and technical personnel 40(1.6) 4(2.0) 26(1.5) 10(1.7) 

Clerical and related personnel 48(1.9) 3(1.5) 37(2.2) 8(1.3) 

Commercial and service workers 193(7.7) 11(5.4) 142(8.3) 40(6.7) 

Production and transportation equipment operators and related personnel 52(2.1) 6(3.0) 34(2.0 12(2.0) 

Other workers who are not conveniently classified 127(5.1) 16(7.9) 82(4.8) 29(4.9) 

No occupation 674(26.9) 42(20.8) 480(28.0) 152(25.6) 

Types of medical payments 

Social health insurance 2458(98.0) 197(97.5) 1679(98.1) 582(98.1) 2.527 0.640 

Publicly funded medical care 8(0.3) 0(0) 7(0.4) 1(0.2) 

Fully self-funded 41(1.6) 5(2.5) 26(1.5) 10(1.7) 

Number of members with hypertension, diabetes, and dyslipidemia in 

household 

1 785(31.3) 178(88.1) 520(30.4)a 87(14.7)ab 380.131 < 0.001∗ 

2 or more 1722(68.7) 24(11.9) 1192(69.6)a 506(85.3)ab 

BMI 

Low weight 68(2.7) 10(5.0) 51(3.0) 7(1.2)ab 28.619 < 0.001∗ 

Normal weight 1394(55.6) 117(57.9) 969(56.6) 308(51.9) 

Overweight 891(35.5) 72(35.6) 595(34.8) 224(37.8) 

Obese 154(6.1) 3(1.5) 97(5.7)a 54(9.1)ab 

Smoking status 

Never smoked 2247(89.6) 179(88.6) 1543(90.1) 525(88.5) 3.177 0.529 

Smoker 238(9.5) 22(10.9) 152(8.9) 64(10.8) 

Quit smoking 22(0.9) 1(0.5) 17(1.0) 4(0.7) 

Alcohol consumption 

Never 2305(91.9) 182(90.1) 1574(91.9) 549(92.6) 3.289 0.772 

Occasionally 117(4.7) 9(4.5) 81(4.7) 27(4.6) 

Often 8(0.3) 1(0.5) 5(0.3) 2(0.3) 

Daily 77(3.1) 10(5.0) 52(3.0) 15(2.5) 

Exercise frequency 

Not Exercise 368(14.7) 48(23.8) 232(13.6)a 88(14.8)a 15.646 0.014∗ 

Occasionally 79(3.2) 7(3.5) 52(3.0) 20(3.4) 

More than once a week 48(1.9) 5(2.5) 34(2.0) 9(1.5) 

Daily 2012(80.3) 142(70.3) 1394(81.4)a 476(80.3)a 

Blood pressure 

Normal blood pressure 853(34.0) 75(37.1) 590(34.5) 188(31.7) 2.437 0.296 

Abnormal blood pressure 1654(66.0) 127(62.9) 1122(65.5) 405(68.3) 

Fasting blood glucose 

Normal blood glucose 1656(66.1) 161(79.7) 1292(75.5) 203(34.2)ab 352.238 < 0.001∗ 

Diabetes 851(33.9) 41(20.3) 420(24.5) 390(65.8)ab 

Lipid 

Normal lipid level 694(27.7) 186(92.1) 361(21.1)a 147(24.8)a 458.124 < 0.001∗ 

Dyslipidemia 1813(72.3) 16(7.9) 1351(78.9)a 446(75.2)a 

Family function classification - 

Severely impaired family function 145(5.8) 18(8.9) 101(5.9)a 26(4.4)ab 10.336 0.035∗ 

Moderately impaired family function 127(5.1) 15(7.4) 77(4.5) 35(5.9) 

Good Family Function 2235(89.2) 169(83.7) 1534(89.6)a 532(89.7)ab 

Note: Comparison with disease type of 1 a P < 0.05; comparison with disease type of 2 b P < 0.05. 

176
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Table 2 

Prevalence of comorbid hypertension, diabetes, and dyslipidemia among elderly patients in original residential communities of Guangzhou city[n(%)]. 

Age 

Comorbidity of hypertension and 

diabetes 

Comorbidity of hypertension and 

dyslipidemia 

Comorbidity of diabetes and 

dyslipidemia 

Comorbidity of hypertension, 

diabetes and dyslipidemia 

Female Male Total Female Male Total Female Male Total Female Male Total 

60-64 3(27.3) 8(20.0) 11(16.7) 115(18.1) 81(14.8) 236(16.8) 44(29.9) 24(25.3) 68(28.1) 65(18.0) 36(15.5) 101(17.0) 

65-69 5(38.5) 8(20.0) 13(19.7) 268(31.2) 175(32.1) 443(31.6) 54(36.7) 37(38.9) 91(37.6) 104(28.8) 68(29.3) 172(29.0) 

70-74 6(23.1) 9(22.5) 15(22.7) 224(26.1) 143(26.2) 367(26.1) 33(22.4) 13(13.7) 46(19.0) 82(22.7) 65(28.0) 147(24.8) 

≥ 75 12(46.2) 15(37.5) 27(40.9) 211(24.6) 147(26.9) 358(25.5) 16(10.9) 21(22.1) 37(15.3) 110(30.5) 63(27.2) 173(29.2) 

cZ value 0.996 2.853 7.607 2.660 

P value 0.838 0.415 0.055 0.447 

Table 3 

Family functioning score among the elderly patients with hypertension, diabetes, and dyslipidemia 

in original residential communities of Guangzhou city. 

Item 

Type of disease 

F value P value 
1 2 3 

Adaptation 1.13 ± 0.50 1.19 ± 0.49 1.19 ± 0.47 1.288 0.276 

Partnership 1.55 ± 0.58 1.59 ± 0.54a 1.59 ± 0.54a 3.649 0.023∗ 

Growth 1.35 ± 0.59 1.41 ± 0.56 1.43 ± 0.54 1.634 0.195 

Affection 1.60 ± 0.59 1.70 ± 0.54a 1.72 ± 0.49a 3.710 0.025∗ 

Resolve 1.72 ± 0.54 1.75 ± 0.52a 1.79 ± 0.46ab 3.943 0.033∗ 

Total score 7.35 ± 2.09 7.64 ± 1.85a 7.71 ± 1.68ab 4.968 0.042∗ 

Note: Comparison with disease type of 1 a P < 0.05; comparison with disease type of 2 b P < 0.05. 
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The average total family function score among the respondents

as 7.63 ± 1.83, indicating generally good overall family function.

he average scores for each dimension were as follows: Adaptation

1.19 ± 0.48), Partnership (1.59 ± 0.54), Growth (1.41 ± 0.56), Affec-

ion (1.70 ± 0.54), and Resolve (1.75 ± 0.51). Significant differences in

amily function scores were observed across different types of dis-

ase comorbidities (P < 0.05). Specifically, the dimensions of Partner-

hip, Affection, and Resolve showed significant differences among the

arious comorbidity types (P < 0.05). Detailed results are provided in

able 3 . 

Analysis of Factors Associated with Family Function Among Elderly

atients with hypertension, diabetes, and dyslipidemia in original resi-

ential communities of Guangzhou city 

A multiple linear regression analysis was conducted using the to-

al family function score as the dependent variable. Independent vari-

bles included factors that showed statistically significant differences

n the univariate analysis. The results indicated several significant fac-

ors influencing family function: gender (Female: 𝛽= -0.148, t = -2.275,

 = 0.023), place of residence (Apartment complex: 𝛽= -0.155, t = -2.402,

 = 0.016), number of household members with hypertension, diabetes,

nd dyslipidemia in the household (two or more: 𝛽= 0.174, t = 2.356,

 = 0.026), type of comorbidity (comorbidity of two conditions: 𝛽= 0.193,

 = 2.586, P = 0.010; comorbidity of three conditions: 𝛽= 0.342, t = 3.248,

 = 0.001), and fasting blood glucose levels (Abnormal blood glucose:

= -0.045, t = -2.465, P = 0.014) . Detailed results are provided in Table 4 .

iscussion 

The Healthy China Initiative (2019-2030) introduced the concept of

integrated management for hypertension, diabetes, and dyslipidemia,"

mphasizing the importance of standardized care for these conditions 14 .

ecent research findings indicate that among the elderly population

ged 60 and above, the comorbidity rate of hypertension and dyslipi-

emia reaches 26%, while the comorbidity rate of hypertension and di-

betes is 16.4%. Additionally, the prevalence of all three conditions (hy-

ertension, diabetes, and dyslipidemia) is as high as 10%, highlighting

he widespread and serious nature of these comorbidities 15 . Since the

mplementation of the National Basic Public Health Service Program,

ignificant progress has been made 16 . However, the chronic diseases
 c  

177
overed under the program remain limited to hypertension and diabetes,

eflecting a gap in the comprehensive management of hypertension, di-

betes, and dyslipidemia". Thus, this study investigates the multimor-

idity of hypertension, diabetes, and dyslipidemia and family function

mong elderly patients living in urban villages in Guangzhou, who suf-

er from either hypertension or diabetes. Building on the health manage-

ent services for hypertension and diabetes outlined in the third edition

f the National Basic Public Health Service Program guidelines 17 , this

tudy aims to provide data to support the prevention and control strate-

ies for comorbidity of all three conditions in China, with the goal of

dvancing more comprehensive health management practices. 

This study surveyed 2,507 patients with hypertension, diabetes, and

yslipidemia and found that the proportion of patients with two comor-

id conditions was the highest, followed by those with all three condi-

ions, while the proportion of patients with only one condition was the

owest. This suggests that comorbidities are quite common among pa-

ients with hypertension and diabetes. These findings differ from those

f XU et al. 18 and CHEN et al. 19 , possibly due to the fact that this study

pecifically included patients with either hypertension or diabetes, ex-

luding those with only dyslipidemia. Further analysis revealed that

he proportion of patients with both hypertension and diabetes was

ower compared to those hypertension combined with dyslipidemia, di-

betes combined with dyslipidemia, or hypertension combined with di-

betes and dyslipidemia. This suggests that the prevalence of dyslipi-

emia may be underestimated among patients with hypertension and

iabetes. Therefore, this study recommends placing greater emphasis

n the screening and management of dyslipidemia in the comprehen-

ive prevention and treatment of hypertension and diabetes, in order to

chieve more effective chronic disease health management. 

This study found that the proportion of women suffering from “two

ighs ” and “three highs ” is higher than that of “one high only ”. This

esult is consistent with previous studies 20 and may be due to post-

enopausal women experiencing a decline in estrogen levels, poten-

ially leading to impaired lipid metabolism and endothelial function,

hich increases the risk of conditions such as hypertension and dyslipi-

emia 21 , thereby raising the likelihood of comorbidities in women. 

This study also found that non-resident patients had the highest pro-

ortion of "single condition presence," followed by "comorbidity of two

onditions," with "comorbidity of all three conditions" being the lowest.
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Table 4 

Multivariate linear regression analysis of family functioning among elderly patients with hypertension, diabetes, and dyslipidemia in original residen- 

tial communities of Guangzhou city. 

Variable B value 95% CI Standard error t value P value 

Constant 7.499 7.314,7.684 0.094 79.403 < 0.001∗ 

Gender 

Male Ref 

Female -0.148 -0.275,-0.020 0.065 -2.275 0.023 

Residence 

Original residential community of metropolitan Ref 

Apartment complex -0.155 -0.281,-0.028 0.064 -2.402 0.016 

Number of members with comorbid hypertension, diabetes, and dyslipidemia in household 

1 Ref 

2 and more 0.174 0.047,0.328 0.065 2.356 0.026 

Type of disease 

1 type Ref 

2 types 0.193 0.047,0.339 0.075 2.586 0.010 

3 types 0.342 0.136,0.549 0.105 3.248 0.001 

Fasting blood glucose 

Normal blood glucose Ref 

hyperglycemia -0.045 -0.081,-0.009 0.018 -2.465 0.014 
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n contrast, among local resident patients, the opposite trend was ob-

erved, with "comorbidity of all three conditions" being the most preva-

ent, consistent with Ni’s findings 22 . A possible reason for this dispar-

ty could be the lower utilization of healthcare services by non-resident

opulations compared to local residents 23 . Local residents, having more

onfidence in the local healthcare system and utilizing services more

requently, are more likely to be diagnosed with multiple chronic con-

itions. In contrast, non-residents may use healthcare services less often

ue to mistrust, language barriers, or concerns about costs. Therefore,

his study suggests enhancing the accessibility of primary care services

nd medical insurance and addressing the concerns of non-resident pa-

ients, which is crucial for achieving health equity and improving public

ealth. 

A significant trend found in this study is that households with two or

ore members with hypertension, diabetes, and dyslipidemia had the

ighest proportion of "comorbidity of all three conditions," followed by

comorbidity of two conditions," while "single condition presence" was

he least common. This suggests that the "comorbidity of two or three

onditions" tend to cluster among family members, consistent with pre-

ious studies 24–26 . This clustering may be attributed to shared living

nvironments, similar lifestyles, and genetic factors among family mem-

ers. Therefore, we believe that the family context should be considered

hen preventing and managing "comorbidity of two or three conditions.

This study also found that a higher proportion of comorbid patients

ngaged in daily physical exercise, while the proportion of those who did

ot exercise regularly (none, occasionally, or more than once per week)

as lower. This finding contrasts with ZHANG’s study 27 , and the reason

ay be that patients with multiple chronic conditions recognize the pos-

tive correlation between exercise frequency and their health status 28 .

s a result, elderly patients with comorbidities may be more inclined to

ncrease their exercise frequency to promote better health. 

Additionally, the study found that abnormal blood glucose and lipid

evels were more common among patients with "comorbidity of two con-

itions" and "comorbidity of all three conditions" , which is consistent

ith ZHANG’s findings 29 . This suggests that patients with abnormal glu-

ose and lipid levels are more likely to develop "comorbidity of two or

hree conditions". The possible reason is that blood glucose and lipid

evels are key diagnostic indicators for diabetes and dyslipidemia, and

tudies have shown that abnormalities in these levels can predict the

isk of hypertension 30 . Therefore, active screening and intervention for

atients with hyperglycemia or dyslipidemia should be prioritized to

revent the development and progression of comorbid conditions. 

Regarding the relationship between obesity and "different comorbid-

ty patterns of hpertentions, diabetes, and dyslipidemia", this study iden-

ified a trend in which the proportion of "comorbidity of all three con-
178
itions" was the highest among obese patients, followed by "comorbid-

ty of two conditions," while "single condition presence" was the lowest.

his suggests that obese patients are more likely to face multiple chronic

onditions, consistent with the findings of Delpino et al. 31 . The possi-

le reason is that obesity not only increases the risk of hypertension,

iabetes, and dyslipidemia but also closely correlates with endocrine

ysfunction, which promotes the development of hypertension through

ndocrine pathways 32–38 . Therefore, clinicians should pay special atten-

ion to patients with obesity when diagnosing and treating "hpertention,

r diabetes, or dyslipidemia" providing more targeted health education

nd interventions to improve their health outcomes and quality of life. 

Finally, this study found a relationship between family function and

different comorbidity patterns of hpertention, diabetes, and dyslipi-

emia". The overall family function of elderly patients with "hperten-

ion, diabetes, and dyslipidemia" in original residential communities of

uangzhou city was generally good, and the proportion of patients with

ood family function was higher among those with "comorbidity of two

onditions" and "comorbidity of all three conditions"compared to those

ith "single condition presence." This suggests that comorbid patients

xperience better family function than those with a single condition,

 finding that contrasts with ZHENG’s study 38 . The possible reason is

hat patients with comorbidities facing multiple health challenges may

eceive more support and care from their families. This support could

nhance patients’ confidence in managing their diseases 39 , leading to a

ore favorable subjective perception of family function. 

Among the patients surveyed in this study, the proportion of hy-

ertension was the highest (89.4%), followed by dyslipidemia (89.3%),

hile the proportion of diabetes was the lowest (36.9%). The preva-

ence ratio of "hypertention, dyslipidemia, and diabetes, which means

hat the ratio of hypertension, dyslipidemia, and diabetes is 2.4: 2.4:

", indicating that the proportions of hypertension and dyslipidemia are

igher than that of diabetes among the elderly population living in ur-

an villages in Guangzhou. This finding aligns with current research

n the prevalence trends of "hpertention, diabetes, and dyslipidemia" in

hina 19,40,41 , suggesting that these conditions are common, especially

mong the elderly. The study also found no statistically significant dif-

erences in the distribution of different comorbidity patterns by gender

r age among elderly patients aged 60 and above with "hpertention, dia-

etes, and dyslipidemia". This suggests that both men and women, across

ifferent older age groups, are equally likely to experience "comorbidity

f two or three conditions". This finding contrasts with the studies by

AN 

42 and CHEN 

19 . A possible reason for the discrepancy could be that

an’s study included participants aged 35 to 75, involving non-retired

dults who differ from the participants in this study in terms of educa-

ion and economic status. Meanwhile, Chen’s study focused on elderly
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ndividuals aged 65 and above in Shenzhen, and their multivariate anal-

sis included individuals with no chronic conditions, which may have

ntroduced heterogeneity into the data, leading to different results. 

The overall family function of elderly patients with hyperten-

ion, diabetes, and dyslipidemia in original residential communities of

uangzhou city is generally good. Patients with comorbidities tend to

xhibit better scores in family emotional perception, such as partner-

hip, affection, and intimacy. This finding is consistent with the results

f SUN et al. 43 . Additionally, households with two or more individu-

ls suffering from these comorbidities demonstrate better family func-

ion, which may be related to the shared need for lifestyle interventions

mong patients with hypertension, diabetes, and dyslipidemia 44,45 . Re-

earch indicates that the comorbidity rate of hypertension, diabetes, and

yslipidemia is particularly high 40,46 Given that managing hyperten-

ion, diabetes, and dyslipidemia requires long-term lifestyle adjustments

nd medication, active involvement of family members in these healthy

ifestyle practices not only improves patient adherence but also strength-

ns family cohesion. Moreover, comorbidity of hypertension, diabetes,

nd dyslipidemia can interact and exacerbate one another, potentially

reating a vicious cycle 47 , poor disease prognosis can negatively impact

amily function. The multivariate analysis reveals that diabetes is asso-

iated with a decrease in overall family function, suggesting that poor

ealth outcomes and family function influence each other in patients

ith these conditions. Therefore, active participation by family mem-

ers is crucial for disease control and complications prevention. Good

amily function also provides essential emotional support, enhancing

atients’ psychological resilience in coping with their illnesses. Under-

tanding and support from family members can help patients adhere

etter to medical advice, attend regular check-ups, and monitor their

onditions effectively. Additionally, in terms of the scope and depth of

ealth education and lifestyle changes, patients and their families face

ore comprehensive and in-depth needs 40 . They must not only under-

tand and manage the necessary knowledge for these three conditions

ut also work together to improve lifestyle habits. Therefore, compared

o other diseases, good family function is especially important for the

ollective participation and lifestyle adjustments necessary for patients

ith hypertension, diabetes and dyslipidemia and their families. 

The multivariate linear regression analysis showed that being female

s a risk factor for family function among the elderly in urban villages

n Guangzhou. This suggests that women have lower family function

cores compared to men, possibly due to the unique characteristics of

he original residential communities population. Studies have shown 48 

hat original residential communities residents often maintain a "village-

ased" organizational structure characterized by clan-based companies

hat distribute dividends based on shares. In such families, men are typ-

cally shareholders in these "village companies" and assume leadership

r representative roles within the clan structure, while women have less

ecision-making power within the family. This disparity may lead to

ower satisfaction among women with the cooperative dynamics in the

amily. Therefore, improving family function in this specific social struc-

ure must take gender differences and the influence of clan culture into

ccount. 

The study also identified living in residential communities as a risk

actor for family function in this population. This suggests that elderly

ndividuals residing in residential communities have lower family func-

ion scores compared to those living in original residential communi-

ies, consistent with the findings of XU et al. 49 . A possible reason for

his is that the close-knit community structure of urban villages fosters

tronger neighborhood and family cooperation, while residential com-

unities may create a sense of isolation, lacking such emotional con-

ections. Therefore, when aiming to improve family function among

he elderly, it is important to focus on the social and emotional aspects

f their living environment. Furthermore, the study found that abnor-

al blood glucose levels are a risk factor for family function among

he elderly in original residential communities in Guangzhou, consistent

ith the findings of NIU et al. 50 . Patients with abnormal blood glucose
179
ay require adjustments in treatment, monitoring, and health manage-

ent, which could place additional stress and challenges on family re-

ationships, support systems, and finances. Therefore, when designing

nterventions for elderly patients with diabetes, physicians should con-

ider the needs of the family to alleviate familial stress, enhance family

upport systems, and ultimately improve patients’ family function and

uality of life. The study also revealed that the number of family mem-

ers with "hypertension, diabetes, and dyslipidemia, corresponding to

he table description" is a protective factor for family function. Elderly

atients from urban villages with two or more family members suffering

rom "hypertension, diabetes, and dyslipidemia" had higher family func-

ion scores than those with only one affected family member, consistent

ith the findings of DAI et al. 51 . This may be because when multiple

amily members are dealing with "multimorbidity", they are more ac-

ustomed to collectively addressing health challenges, which can foster

 strong social support network, tighter cooperation, and strengthened

motional bonds and mutual support within the family. 

Additionally, health resources may be more effectively shared and

tilized among family members. Therefore, this study suggests that fam-

ly cooperation plays a valuable role in improving family function and

ddressing health challenges among the elderly in original residential

ommunities. Lastly, the study found that the type of illness is a protec-

ive factor for family function. Patients with "comorbidity of two condi-

ions" and "comorbidity of all three conditions" had higher family func-

ion scores than those with "single condition," a finding inconsistent with

HENG’s study 38 . The discrepancy may be due to the fact that this study

ocused specifically on patients with comorbid hypertension, diabetes,

nd dyslipidemia, whose health management strategies are similar to

hose for the general population. This similarity may promote closer

ooperation and communication among family members. The APGAR

cale used in this study primarily assesses patients’ subjective satisfac-

ion with their family’s emotional support and care 52 , rather than the

urdens or stress experienced by the family. Therefore, patients with

comorbidity of two or three conditions" may have a more positive per-

eption of their family function. In conclusion, this study suggests that

hen designing family support interventions, it is essential to consider

he family dynamics and specific needs of patients with comorbid condi-

ions. This approach can more effectively enhance family function and

mprove patients’ quality of life. 

This study simultaneously examined the prevalence of comorbid

ypertension, diabetes, and dyslipidemia among elderly residents in

riginal residential communities of Guangzhou city, as well as their

amily function status. Furthermore, it analyzed the influencing fac-

ors of both, providing data support for the comorbidity of hyperten-

ion, diabetes, and dyslipidemia, while also exploring the potential for

amily-related interventions in managing these conditions. However,

his study has some limitations: it is a descriptive study, so causal in-

erences remain unclear and require further validation. Although a sci-

ntific sampling method was employed, the study was conducted as a

ross-sectional survey in only one neighborhood in Guangdong, with

 relatively small sample size, which may limit the generalizability

f the results. The selection criteria for the population surveyed fo-

used primarily on patients with hypertension and diabetes, without

onsidering those with dyslipidemia. This may prevent a comprehen-

ive understanding of the relationship between "comorbidity of three

onditions" and family function, as well as an accurate determination of

he prevalence of these comorbidities. Therefore, future research should

xpand the scope of the survey population and broaden the investigation

o achieve a more comprehensive and in-depth exploration of "comor-

idity of three conditions" and its influencing factors. 

In conclusion, among elderly patients in original residential com-

unities of Guangzhou city, the highest proportion of individuals had

omorbidity of two conditions, followed by those with three conditions.

he most common comorbidity pattern is the comorbidity of hyperten-

ion and dyslipidemia, followed by the comorbidity of diabetes and dys-

ipidemia. Therefore, when treating elderly patients with hypertension
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nd diabetes, physicians should consider whether the patient has a his-

ory of dyslipidemia or conduct lipid screening to facilitate early de-

ection. This approach enables timely, targeted health education and

nhances chronic disease management for patients with comorbidities.

ommunity health centers should focus not only on managing comor-

idity of two conditions, but also on comorbidity of three conditions

anagement. During the process, they should actively provide health

ducation guidance, such as peer education and family education, to

ncourage patients to communicate openly with their families, express

heir emotions and needs, and create a positive family atmosphere.

aintaining good family relationships and improving family function

an enhance the effectiveness of health management for patients with

omorbidities. 
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