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Abstract.   Hypertension (HT) and type 2 diabetes mellitus (DM) affect 
the morbidity and mortality of elderly Chinese.  In this study, we 
aimed to determine the efficacy of the Innovative Care for Chronic 
Conditions (ICCC) program for improving blood sugar levels, blood 
pressure levels, lipid levels, medication compliance and mental health 
among elderly Chinese with HT and DM in order to inform efforts to 
reduce morbidity and mortality caused by these conditions in the study 
population.  The ICCC program, administered along with standard 
pharmacotherapy in the study population (valsartan and metformin), 
consists of a 6-month program of a supervised low-salt/fat diet, a regular 
exercise program, daily self-monitoring of blood pressure and blood 
sugar and psychological support.  The minimum number of subjects 
calculated to be needed for the study was 322.  Study subjects were 
recruited from patients with HT and DM admitted to Nanjing First 
Hospital, China during April 2021-January 2025.  Inclusion criteria for 
study subjects were: 1) being aged ≥65 years, 2) having diagnoses of 
HT and DM, 3) living in the study area for at least 6 months, and 4) 
giving written informed consent to participate in the study.  Exclusion 
criteria for study subjects were: 1) having severe cardiac, hepatic or renal 
disease, 2) having a malignant neoplasm, a mental health condition or an 
active peptic ulcer, 3) being allergic to or intolerant of valsartan and/or 
metformin, 4) having undergone major surgery in the previous 3 months 
or 5) having had a serious infection in the previous 3 months.  All patients 
received standardized pharmacotherapy (valsartan 80-160 mg/day and 
metformin 1500 mg/day), which is standard pharmacological treatment 
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in this study population.  Subjects were randomly assigned to either the 
usual treatment (control) group (n = 161) or the ICCC group (n = 161).  
The following were conducted both prior to and after the intervention: 
blood tests consisting of a fasting blood glucose (FBG) level and lipid 
profile (consisting of a total cholesterol (TC) level, triglyceride (TG) 
level, a low density lipoprotein cholesterol (LDL-C) level and a high 
density lipoprotein cholesterol (HDL-C) level), a blood pressure (BP), 
a medication compliance assessment (using the Medication Adherence 
Report Scale (MARS-5) where good compliance was given a score of 5, 
moderate compliance a score of 3-4 and poor compliance a score of ≤2), a 
mental health assessment (using the Self-related Anxiety Scale (SAS) and 
the Self-related Depression Scale (SDS), where the higher the SAS/SDS 
score the more severe the anxiety/depression) and being asked about 
treatment adverse reactions with each adverse reaction being counted 
separately when more than one was present).  A total of 322 subjects 
were included in the study: 161 in the ICCC (n = 104, 64.6% males) and 
161 in the control (n = 97, 60.2% males) group.  The mean (±standard 
deviation (SD)) ages of study subjects in the ICCC and Control groups 
were 69 (±3) (range: 65-76) and 69 (±3) (range: 65-74) years, respectively.  
Among the ICCC and Control groups after the intervention, the mean 
(±SD) FPG results were 7.0 (±0.8) and 7.6 (±0.96) mmol/l (p<0.05), the 
mean (±SD) HbA1c results were 7.1 (±0.6%) and 7.5 (±0.9%) (p<0.05), the 
mean (±SD) TC levels were 4.6 (±0.6) and 5.0 (±0.7) mmol/l (p<0.05), the 
mean (±SD) TG levels were 1.5 (±0.4) and 1.6 (±0.3) mmol/l (p<0.05), the 
mean (±SD) LDL-C levels were 3.0 (±0.7) and 3.6 (±0.8) mmol/l (p<0.05), 
the mean (±SD) HDL-C levels were 1.3 (±0.2) and 1.1 (±0.2) mmol/l 
(p<0.05), the mean (±SD) SBP levels were 125.1 (±14.7) and 137.1 (±10.9) 
mmHg (p<0.001), the mean (±SD) DBP levels were 77 (±9) and 81 (±7) 
mmHg (p<0.001), the mean (±SD) SAS scores were 25.8 (±4.2) and 30.9 
(±5.2) (p<0.001), the mean (±SD) SDS scores were 24.8 (±4.9) and 28.3 
(±4.4) (p<0.001), the incidence of adverse reactions were 9.3% and 17.4% 
(p=0.033), the proportions of subjects with good blood pressure control 
were 78.9% and 50.3% (p<0.001) and the proportions of subjects with 
good treatment compliance were 88.2% and 79.5% (p<0.05), respectively.  
In summary, the ICCC program was significantly more effective than 
the usual treatment for lowering blood sugar, lowering blood lipids, 
lowering blood pressure, improving SAS and SDS scores, improving 
medication compliance and reducing adverse reactions.  We conclude 
the ICCC program should be considered for use in the study population 
to improve outcomes.  Further studies are needed to determine if the 
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INTRODUCTION

Hypertension (HT) and diabetes 

mellitus (DM) are common diseases 

among older adults ( Jia and Sowers, 

2021).  51.2% of people aged ≥65 

years worldwide are estimated to 

have HT, 21.8% are estimated to 

have DM and 30.5% are estimated 

to  have both (Peng  e t  a l ,  2022) .  

Both HT and DM usually require 

lifelong medical treatment.  These 

patients need blood glucose, lipid, 

and blood pressure (BP) control and 

their mental health and treatment 

adherence need to be monitored.

Following the development of 

the Innovative Care for Chronic 

Conditions (ICCC) framework by 

World Health organization (WHO, 

2002) ,  the Pan American Health 

Organizat ion  (PAHO) proposed 

a model of health care that could 

de l iver  in tegra ted  management 

o f  N C D s  w i t h i n  t h e  c o n t e x t  o f 

primary health care  (PHC),  and 

provides  pract ica l  guidance  for 

hea l th  care  program managers , 

policy-makers,  and stakeholders 

o n  h o w  t o  p l a n  a n d  d e l i v e r 

high-quali ty services for  people 

with chronic  non communicable 

diseases (CNCDs) or CNCD risk 

factors (PAHO, 2013).  The ICCC 

program prioritizes patient needs 

and promotes interdepartmental 

collaboration in order to deliver 

hol i s t i c  care  (Evans  e t  a l ,  2021 ; 

Ghiyasvandian et al, 2021).  It has 

been applied to the management of 

Correspondence: Huiling Wu, Department of General Practice, Nanjing First Hospital, 
Nanjing Medical University, No. 32 Communist Youth League Road, Yuhuatai District, 
Nanjing, Jiangsu 210000, PR China
Tel:+86 025 52887042       E-mail: wuhuiling08@126.com

results of this study can be applied to other populations in China and 
if the financial benefits of the ICCC program outweigh the additional 
costs of the program.

Keywords: blood glucose, blood pressure, innovative care, elderly, 
community
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DM and HT (Fernández et al, 2022; 

Wangpitipanit et al, 2024) but has not 

been implemented widely in China.  

There are three reasons for this: 

1) most studies from China focus 

on a single condition, not holistic 

care (Zhu et al, 2025b), 2) there are 

few randomized control trials from 

China that  assess the efficacy of 

the ICCC to manage HT and DM 

among elderly Chinese patients, 3) 

there are few studies showing the 

ICCC program can improve multiple 

health condition outcomes.

I n  t h i s  s t u d y ,  we  a i m e d  t o 

evaluate the efficacy of the ICCC 

program to improve blood glucose, 

b l o o d  l i p i d ,  b l o o d  p r e s s u r e , 

medication compliance and mental 

health levels and reduce adverse 

r e a c t i o n  l e v e l s  a m o n g  e l d e r l y 

Chinese with HT and DM in order 

t o  i n f o r m  e ff o r t s  t o  r e d u c e  t h e 

morbidity and mortal i ty  caused 

by these conditions in the study 

population.

MATERIALS AND METHODS

Study subjects were recruited 

f r o m  e l d e r l y  p a t i e n t s  w i t h  H T 

and DM admitted to Nanjing First 

Hospital, China during April 2021-

January 2025.

The minimum number of study 

subjects calculated to be needed 

for the study was determined using 

an α of 0.05, an effect size of 0.3 

(consistent with a medium-sized 

trial), adding an additional 20% to 

compensate for subject dropouts and 

using a power of 0.95 (by G-Power 

v3.1 software which was available 

at  URL:  https://www.psychologie.

hhu.de/arbeitsgruppen/allgemeine-

psychologie-und-arbeitspsychologie/

gpower) .   The minimum number 

of study subjects calculated to be 

needed for the study was 322.

I n c l u s i o n  c r i t e r i a  f o r  s t u d y 

subjects were being aged ≥65 years, 

having been diagnosed with HT and 

DM (American Diabetes Association 

Professional Practice Committee, 

2 0 2 5 ) ,  l i v i n g  i n  t h e  s t u d y  a r e a 

for ≥6 months and giving written 

informed consent to participate in 

the study.  Exclusion criteria for 

study subjects were having severe 

cardiac, hepatic or renal disease, 

h a v i n g  a  m a l i g n a n t  n e o p l a s m , 
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m e n t a l  h e a l t h  c o n d i t i o n  o r  a n 

active peptic ulcer, being allergic 

to or intolerant of valsartan and/

or metformin, having undergone 

major surgery during the previous 

3 months or having had a serious 

infection in the previous 3 months.

All subjects were divided equally 

into control (usual treatment) or 

treatment (ICCC) groups.

All subjects received identical 

d r u g  t h e r a p y .   T h e i r  H T  w a s 

treated with valsartan (Batch No.: 

H 2 0 0 1 0 8 2 4 ,  C h a n g z h o u  S i y u a n 

Pharmaceutical Co Ltd, Changzhou, 

PR China) 80-160 mg once daily 

before breakfast to keep the systolic 

blood pressure (SBP) ≤140 mmHg 

and the diastolic blood pressure 

(DBP)  ≤90  mmHg and their  DM 

was treated with metformin (Drug 

Batch No.: H20213448, Hangzhou 

Zhongmei Huadong Pharmaceutical 

Co Ltd, Hangzhou, PR China): 500 

mg 3 times daily after meals.

Subjects in the Control group 

were followed up quarterly, their 

B P  a n d  f a s t i n g  b l o o d  g l u c o s e 

(FBG) levels  were checked,  they 

were asked about any abnormal 

symptoms  or  drug-re la ted  s ide 

effects and given a handout about 

HT and DM giving advice about 

diet and exercise.

S u b j e c t s  i n  t h e  I C C C  g r o u p 

r e c e i v e d  t h e  a b o v e  a n d  w e r e 

g i ve n  a d d i t i o n a l  i n t e r ve n t i o n s 

c o n s i s t i n g  o f  t h e  f o l l o w i n g s . 

Firstly, individualized medication 

guidance was given by community 

nurses during biweekly home visits 

and lasted 30 minutes each.  During 

these visits,  a patient-completed 

medication log was reviewed and 

advice was given about what to do 

if a medication dose was missed.  

Treatment adverse reactions were 

also asked.  Besides,  medication 

reminder alerts were also sent to 

their  phones.  Secondly,  subjects 

were educated about a low salt , 

low fat  diet  (≤5 gm sodium and 

≤25 gm fat per day) and about the 

use of  carbohydrates (50-60% of 

calories per day), protein (15-20% 

of calories per day) and fiber (≥25 

gm per  day) .   Pat ients  received 

food scales  and measuring cups 

a n d  we r e  a s k e d  t o  c o m p l e t e  a 
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dai ly  food diary .   Nutr i t ionis ts 

contacted subjects  by te lephone 

once every two weeks to monitor 

progress and give advice.  Thirdly, 

a personalized exercise regimen was 

created for each subject, consisting 

o f  m o d e r a t e - i n t e n s i t y  p h y s i c a l 

activity for ≥150 minutes per week 

divided into five 30-minute sessions 

per  week .   A  communi ty  nurse 

called the subject  weekly to ask 

a b o u t  e x e r c i s e  a n d  v i s i t e d  t h e 

subject monthly and reviewed the 

subject’s pedometer step counts.  

Fourthly, each subject received an 

electronic sphygmomanometer and 

was asked to record their  blood 

pressure twice daily after resting 

for at least 5 minutes before each 

b lood pressure  reading .   These 

were recorded in a BP log.   The 

log was reviewed monthly during 

the community health nurse visit.  

Fifthly, each subject was given a 

glucose meter and asked to check 

their glucose levels twice daily and 

record them in a glucose log book.  

The  log  was  rev iewed month ly 

d u r i n g  t h e  c o m m u n i t y  h e a l t h 

nurse visit .  Sixthly, each subject 

wa s  a s k e d  t o  c o m p l e t e  a  Z u n g 

Self-rated Anxiety Scale (SAS) and 

a Zung Self-rated Depression Scale 

(SDS) evaluation (Zhu et al, 2025a) 

and those with a SAS >50 and/or 

a SDS >52 (the higher the number 

the more likely they were to have 

anxiety or depression, respectively) 

were referred to a psychological 

c o u n s e l o r  w h e r e  t h e y  r e c e i ve d 

cognitive-behavioral therapy. 

The s tudy adopted an open-

l a b e l  d e s i g n  w i t h  a s s e s s o r 

b l i n d i n g .   R a n d o m  a l l o c a t i o n 

d e t a i l s  w e r e  c o n c e a l e d  i n 

sequential ly  numbered,  opaque, 

sealed envelopes .   Independent 

statisticians opened the envelopes 

only after all outcome assessments 

w e r e  c o m p l e t e d  t o  e n s u r e 

a l l o c a t i o n  c o n c e a l m e n t  d u r i n g 

data analysis.  Outcome assessors 

(eg,  personnel  conducting blood 

tests ,  psychological  evaluations, 

a n d  m e d i c a t i o n  a d h e r e n c e 

assessments) were blinded to group 

assignments throughout the study 

to  minimize  measurement  b ias .  

Subjects and intervention providers 

(eg,  community nurses) were not 
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blinded due to the nature of the 

ICCC program interventions.

In both the Control and ICCC 

g r o u p s ,  b l o o d  p r e s s u r e s  w e r e 

r e c o r d e d  b e f o r e  a n d  a f t e r  t h e 

intervention 6 months later  and 

s u b j e c t s  w i t h  a  S B P  o f  9 0 - 1 3 9 

mmHg and a DBP of 60-89 mmHg 

were considered to have a normal 

blood pressure.  The blood pressure 

control rate was calculated as the 

number of subjects with a normal 

blood pressure/the total  number 

of subjects × 100%.  This rate was 

c o m p a r e d  b e t we e n  t h e  C o n t r o l 

group and the ICCC group.  Fasting 

b l o o d  g l u c o s e  ( F B G ) ,  g l y c a t e d 

hemoglobin  A1c  (HbA1c) ,  to ta l 

cholesterol (TC), triglyceride (TG), 

low-density lipoprotein-cholesterol 

( L D L - C )  a n d  h i g h - d e n s i t y 

l ipoprotein-cholesterol  (HDL-C) 

levels  were obtained before and 

after the intervention in all subjects.  

Post-intervention adherence was 

measured us ing the  Medicat ion 

Adherence Report Scale (MARS-5) 

(Spetz et al, 2024); with a total score 

ranging from 0 to 5, where good 

adherence was a score of 5, moderate 

adherence a score of 3-4 and poor 

adherence a score of ≤2.  The total 

adherence rate was determined by 

the formula: (subjects with good 

adherence + moderate adherence)/

the total number of subjects × 100%.  

Al l  adverse  react ions  occurr ing 

during the intervention, such as 

hypotension, renal dysfunction or 

gastrointestinal complaints, were 

recorded.  Each adverse reaction 

wa s  c o u n t e d  s e p a r a t e l y  w h e n 

a  sub jec t  had  mul t ip le  adverse 

reactions.

T h e  d a t a  w e r e  e n t e r e d  i n 

duplicate by 2 different persons 

in to  EpiData ,  vers ion  3 .1  (data 

processing software developed by 

EpiData Association, Copenhagen, 

Denmark).  For subjects with ≤5% 

m i s s i n g  va l u e s ,  t h e  m e a n  wa s 

i m p u t e d  a n d  f o r  s u b j e c t s  w i t h 

missing data >5%, the subject and 

data were removed from the study. 

Data analysis  was conducted 

u s i n g  t h e  S t a t i s t i c a l  P a c k a g e 

f o r  t h e  S o c i a l  S c i e n c e s  ( S P S S ) 

v e r s i o n  2 4 . 0  ( I n t e r n a t i o n a l 

Business  Machines Corporation, 

Armonk, NY).  Quantitative data 
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were  recorded  as  numbers  and 

p e r c e n t a g e s  w i t h  c o m p a r a t i v e 

analyses carried out using the Chi-

square test.  Measured data with 

normal distribution were expressed 

as  means  ±  s tandard deviat ion , 

w i t h  i n t e r - g r o u p  c o m p a r i s o n s 

c o n d u c t e d  u s i n g  i n d e p e n d e n t 

t-tests and intra-group comparisons 

made with paired t - tests .   Data 

with non-normal distribution were 

documented as medians with 25th 

and 75th percentiles,  with inter-

group comparisons made with the 

Mann-Whitney U test  and intra-

group comparisons made with the 

Wilcoxon test.  Significance was set 

at a p-value ≤0.05.

This  s tudy was approved by 

the Ethics Committee of Nanjing 

F i r s t  H o s p i t a l  ( a p p r o v a l  N o . 

KY20250120-KS-03).   All subjects 

gave written informed consent prior 

to participation in the study.

RESULTS

A tota l  of  322  subjects  were 

included in the study: 161 in the 

ICCC (n =  104, 64.6% males) and 

161 in the control (n =  97, 60.2% 

males) group.  The mean (±standard 

d e v i a t i o n  ( S D ) )  a g e s  o f  s t u d y 

subjects in the ICCC and control 

groups were 69 (±3) (range: 65-76) 

and 69 (±3) (range: 65-74) years, 

respectively (Table 1).  There were 

no significant differences in age and 

gender characteristics between the 

two study groups. 

In the ICCC and Control groups 

after  the intervention,  the mean 

(±SD) FPG results were 7.0 (±0.8) 

and 7.6 (±0.96) mmol/l (p<0.05) and 

the mean (±SD) HbA1c results were 

7.1 (±0.6%) and 7.5 (±0.9%) (p<0.05), 

respectively (Fig 1).

In the ICCC and Control Groups 

after  the intervention,  the mean 

(±SD) TC levels were 4.6 (±0.6) and 

5.0 (±0.7) mmol/l (p<0.05), the mean 

(±SD) TG levels were 1.5 (±0.4) and 

1.6 (±0.3) mmol/l (p<0.05), the mean 

(±SD) LDL-C levels were 3.0 (±0.7) 

and 3.6 (±0.8) mmol/l (p<0.05) and 

the mean (±SD) HDL-C levels were 

1 .3  (±0 .2)  and 1 .1  (±0 .2)  mmol/ l 

(p<0.05), respectively (Fig1).

In the ICCC and Control groups 
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Fig 1 - Glucose and lipid changes before and after intervention by study group

A: comparison of FPG; B: comparison of HbA1c; C: comparison of TC; 
D: comparison of TG; E: comparison of LDL-C; F: comparison of HDL-C

** indicates p-value <0.05 compared with before intervention; and * 
indicates p-value <0.05 comparison between Control group and ICCC 
group.

FPG: fasting plasma glucose; HbA1c: glycated hemoglobin A1c; HDL-C: 
high-density lipoprotein cholesterol; ICCC: innovative care for chronic 
conditions; LDL-C: low-density lipoprotein cholesterol; mmol/l: 
millimoles per liter; TC: total cholesterol; TG: triglycerides

after  the intervention,  the mean 

(±SD) SBP levels were 125.1 (±14.7) 

and 137.1 (±10.9) mmHg (p<0.001), 

the mean (±SD) DBP levels were 77 

(±9) and 81 (±7) mmHg (p<0.001) 

and the  proport ions  of  subjects 

with good blood pressure control 

were 78.9% and 50.3% (p<0.001), 

respectively (Table 2).

In the ICCC and Control groups 

after  the intervention,  the mean 

(±SD) SAS scores were 25.8 (±4.2) 
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and 30.9 (±5.2) (p<0.001) and the 

mean (±SD) SDS scores were 24.8 

(±4 .9)  and 28 .3  (±4 .4)  (p<0.001) , 

respectively (Table 3). 

In the ICCC and Control groups 

after intervention, the proportions 

of  subjects  with good treatment 

adherence were 88.2% and 79.5% 

(p<0.05), respectively (Table 3).

In the ICCC and Control groups 

after the intervention, the incidences 

of adverse reactions were 9.3% and 

17.4% (p=0.033) (Table 4).

DISCUSSION

In our study,  subjects  in the 

ICCC group had better outcomes 

than subjects in the Control group.

I n  o u r  s t u d y ,  t h e  F P G  a n d 

HbA1c results in the ICCC group 

w e r e  s i g n i fi c a n t l y  l o w e r  t h a n 

those in the control  group after 

intervention, which is consistent 

with a previous study on community 

management of pregnant women 

with gestational diabetes mellitus 

( I g w e s i - C h i d o b e  e t  a l ,  2 0 2 2 ) .   

A similarity between that study and 

ours was subjects monitored their 

glucose levels daily and they had 

access to telephone support from a 

dietitian.  A difference between our 

study and that study was, in our 

study, we checked the blood sugar 

of subjects twice daily but in their 

study, they checked it once daily.  

A study in an elderly population in 

Thailand found monitoring blood 

glucose levels three times a week 

helped improve glycemic control 

(Wangpitipanit et al, 2024) similar 

to the findings in our study.  The 

Amer ican  Diabe tes  Assoc ia t ion 

Guidelines state monitoring blood 

glucose levels  in uncomplicated 

p a t i e n t s  w i t h  t y p e  2  d i a b e t e s 

p r o v i d e s  n o  s i g n i fi c a n t  b e n e fi t 

(Samson  e t  a l ,  2023) .   However , 

our study results did show benefit, 

suggesting in our study there was a 

benefit to monitoring glucose levels 

twice daily among type 2 diabetics.

In our study,  subjects  in the 

I C C C  g r o u p  h a d  s i g n i fi c a n t l y 

better blood lipids than those in 

the control group, similar to the 

findings of a previous study (Nowak 

and Jeziorek, 2023) but subjects in 

the i r  s tudy  in  the  in te rvent ion 
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group had greater reductions in 

lipid levels that was seen in our 

study.  A similarity between our 

s tudy and the ir  s tudy was  that 

both our subjects and their subjects 

were put on a low-fat diet and food 

diaries were obtained.  A difference 

b e t w e e n  o u r  s t u d y  a n d  t h e i r 

study was that in our study food 

diaries were reviewed remotely by 

telephone but in their study the 

food diaries were reviewed during 

face-to-face visits.  This suggests 

face-to-face visits may be superior 

than phone visit to improve lipid 

levels.

In our study,  the proportion 

o f  s u b j e c t s  i n  t h e  I C C C  g r o u p 

with good blood pressure control 

was significantly greater than the 

proportion of subjects in the control 

group, similar to the findings of a 

previous study of  family doctor 

services in China ( Jing et al, 2023).  

We be l ieve  th is  i s  due  to  da i ly 

subject blood pressure measurement 

and regular follow-up by nurses.  

A previous  s tudy (Bludorn and 

Railey, 2024) reported without daily 

home monitoring to give immediate 
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feedback regarding blood pressure 

control, there is less blood pressure 

control, showing the importance of 

home blood pressure monitoring. 

In our study,  subjects  in the 

ICCC group were sent to receive 

cognitive behavioral therapy and 

this resulted in a decrease in their 

S A S / S D S  s c o r e s ,  s h o w i n g  t h e 

efficacy  of  cogni t ive  behaviora l 

therapy in the study population, 

similar to the findings of a previous 

s t u d y  t h a t  s h o w e d  c o g n i t i v e 

behavioral  therapy can improve 

depression scores among patients 

w i t h  c h r o n i c  d i s e a s e s  ( M a n s o r 

et  al ,  2023).   Another component 

of the ICCC to improve SAS/SDS 

scores  i s  the  use  o f  exerc i se  in 

the program.  Exercise has been 

previously  reported to  improve 

d e p r e s s i o n  ( B a s i r i  e t  a l ,  2 0 2 3 ) .  

This may be due to the release of 

endorphins during exercise and a 

feeling of improved self-efficacy.

T h e  c o m p l i a n c e  r a t e  o f 

subjects  in the ICCC group was 

significantly higher than that  of 

the  contro l  group.   A  prev ious 

study reported frequent nursing 

contact and medication reminders 

are significantly associated with 

higher compliance rates (Geerlings 

e t  a l ,  2 0 2 3 ) .   A  s i m i l a r  fi n d i n g 

was also reported in a  previous 

study where they found providing 

only medication guidelines is less 

effective than follow up contacts 

(Zhang et al, 2021). 

I n  o u r  s t u d y ,  t h e  a d v e r s e 

reaction rate in the ICCC group 

wa s  l o we r  t h a n  i n  t h e  C o n t r o l 

group, similar to the findings of a 

previous study (Zhang et al, 2024) 

that also had medication guidance.  

Our hypotension adverse even rate 

of 4.3% is lower than that reported 

in a previous study of 15% who also 

had monthly home visits (Wang et 

al ,  2022).  This difference may be 

due to our subjects monitoring their 

b lood pressures  dai ly ,  enabl ing 

them to earlier detect any problems 

with the blood pressure, or for that 

matter, for glucose either.

O u r  s t u d y  h a d  s e v e r a l 

w e a k n e s s e s :  s t u d y  s u b j e c t s 

we r e  s e l e c t e d  f r o m  p r e v i o u s l y 

h o s p i t a l i z e d  p a t i e n t s  h a d  h a d 

both DM and HT.  The previous 
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hospitalization may select for more 

frail  patients in whom intensive 

l i f e s t y l e  m i g h t  h a ve  a  g r e a t e r 

benefit, making the results show 

m o r e  b e n e fi t  w i t h  t h e  p r o g r a m 

than would be  observed among 

subjects who were not previously 

h o s p i t a l i z e d .   S t u d y  s u b j e c t s 

were  a l l  urban dwel lers ,  which 

could  a lso  se lec t  for  more  f ra i l 

individuals which might make the 

benefits  o f  the  program appear 

greater than they would be in the 

general population.  The 6-month 

d u r a t i o n  o f  t h e  i n t e r v e n t i o n 

prevents evaluation of the long-

term impact of the ICCC program, 

u n d e r e s t i m a t i n g  i t s  p o t e n t i a l 

benefits.   Another weakness was 

that the socioeconomic factors were 

not evaluated in our study which 

could have a potential impact on 

our results .   Because this  study 

did not  include a  blank control 

group who did  not  rece ive  any 

management  in te rvent ion ,  i t  i s 

possible that there is a Hawthorne 

effect (the observer’s behavior is 

influenced by his or her attention and 

expectations, leading to behavior 

change).  For example, treatment 

adherence might be higher than it 

normally would be.  To assess the 

real-world benefit of the program, 

future studies need to be conducted 

in  a  var iety  of  populat ions  and 

longer-term prospective studies are 

needed to determine the long-term 

b e n e fi t s .   A n o t h e r  we a k n e s s  o f 

the study is we did not conduct a 

cost-benefit analysis ,  evaluating 

the  h igher  cos t  o f  the  program 

compared to standard treatment to 

determine if the cost of the program 

i s  o u t we i g h e d  b y  t h e  fi n a n c i a l 

benefits of reduced morbidity and 

mortality of those who participate 

in the program.  Finally, we did 

not separate the benefits of each 

component of the ICCC and evaluate 

them individually to determine if 

there were components that did not 

provide benefit. 

In summary, the ICCC program 

was significantly more effective than 

the usual treatment for lowering 

b l o o d  s u g a r ,  l o w e r i n g  b l o o d 

l ipids,  lowering blood pressure, 

improving SAS and SDS scores , 

improving medication compliance 
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and reducing adverse react ions.  

We conclude the ICCC program 

should be considered for  use in 

the study population to improve 

o u t c o m e s .   F u r t h e r  s t u d i e s  a r e 

needed to determine if the results 

of  th is  s tudy can be  appl ied  to 

other populations in China and if 

the financial benefits of the ICCC 

program outweigh the additional 

costs of the program.
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