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Abstract: Objective: The main aim of this study was to implement the Chronic Care Model (CCM) for
the self-management of type 2 diabetes in primary health care settings of rural areas of Pakistan and
identify its effectiveness and develop strategies for overcoming its challenges. The two core elements
of the Chronic Care Model: patient Self-Management Support (SMS) and Delivery System Design
(DSD), were implemented to improve the quality of life and risk behaviour of type 2 diabetes patients
in the middle-aged population of rural Pakistan. Methods: Thirty patients with type 2 diabetes and
20 healthcare professionals were included in this study consisting of 10 general practitioners and
10 nurses recruited from various clinics (medical centres) of Al-Rehman Hospital in Abbottabad,
Pakistan. The quantitative content analysis method was used to identify the frequency of the most
recurring statements. A t-test was performed to see the mean difference of HbA1c at baseline after 3-
months and 6-months follow-up between male and female patients with diabetes. The hypothesis was
tested to identify that diabetes self-management has a gendered dimension in rural areas of Pakistan.
Results: The quantitative analysis demonstrated that diabetes self-management has a gendered
dimension in the rural areas of Pakistan as the mean difference of HbA1c after a 6-month intervention
of the two components of the chronic care model between male and female patients of diabetes
was 0.83 (p = 0.039) with 95% CI (−0.05; −1.61). The mean difference in BMI after the intervention
of 6 months between males and females was significant (p < 0.05). The mean difference was 4.97
kg/m2, p = 0.040 with 95% CI (−0.24; −9.69). The results have shown that the two components
of CCM were effective and improved clinical outcomes for diabetes patients of the rural areas of
Pakistan. Conclusions: The application of the two Chronic Care Model’s components provided a
viable structure for diabetes self-management education and assistance. As a result, developing
systems that incorporate long-term diabetes self-management education has an effect on the health
care system’s outcomes.

Keywords: Chronic Care Model; self-management of type 2 diabetes; chronic disease; healthcare
system of Pakistan; patients’ quality of life

1. Introduction

Diabetes is one of the most prevalent metabolic illnesses worldwide, resulting in a
high rate of morbidity and mortality in Pakistan (WHO, 2003 [1]; Jafar et al., 2006 [2];
Akhtar et al., 2019 [3]). According to data, Pakistan is one of the top ten countries in the
world for people with diabetes aged 20 to 79 years (Whiting et al., 2011 [4]). As a result,
type 2 diabetes mellitus is a serious health concern in Pakistan. Adnan and Aasim (2020 [5])
conducted a pooled analysis (meta-analysis) of the prevalence of Type 2 diabetes in the
adult population of Pakistan and reported a higher pool estimate of diabetes in males than
in females (13.1% vs. 12.4%).
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The Chronic Care Model (CCM) was created with the primary objective of enhancing
the healthcare system and facilitating individual and population health interventions.
The Chronic Care Model’s applications helped to emphasize patient-centred care and
an interdisciplinary approach (AGDHA, 2006 [6]; Anderson et al., 1986 [7]). This study
discusses the CCM, providing evidence of its efficacy and describing in detail the two key
elements of the model that are used to address self-management of type 2 diabetes in the
middle-aged population of the rural areas of Pakistan.

The knowledge and skills in diabetes self-management are critical to effective diabetes
management and self-care (Burke et al., 2014 [8]). The Chronic Care Models emphasize
patient-centred care, patient empowerment, and support for self-management. There is
evidence that therapies based on these principles enhance health status in chronic disorders
(Bojadzievski and Gabbay, 2011 [9]; Stellefson et al., 2013 [10]).

Diabetes educators and healthcare professionals employ evidence-based healthcare
delivery models such as the Chronic Care Model to improve outcomes for persons with dia-
betes. It was revealed from the literature reviews that out of 12 studies, six studies showed
evidence of the effectiveness of the CCM for type 2 diabetes self-management in primary
care settings as well as significant improvements in clinical outcomes (Piatt et al., 2006 [11];
Hiss et al., 2007 [12]; Piatt et al., 2010 [13]; Carter et al., 2011 [14]; Foy et al., 2011 [15];
Lee et al., 2011 [16]).

This study examines two critical components of the Chronic Care Model: patient
self-management support (SMS) and delivery system design (DSD) for middle-aged pa-
tients with type 2 diabetes in rural Pakistan. It evaluates the effectiveness of these CCM
components in improving patients’ diabetes self-management approach, quality of life, risk
behaviour, knowledge and awareness of diabetes and its complications, and treatment ad-
herence.

The International Diabetes Federation estimates that 463 million people had diabetes
in 2019 and 700 million by 2040. Thus, diabetes mellitus is clearly one of the most rapidly
evolving health concerns of the twenty-first century. Type 2 diabetes accounts for approxi-
mately 90% of all diabetes cases worldwide. Type 2 diabetes is anticipated to cost the global
economy USD 760 billion in 2019 and USD 845 billion by 2045 [17] (IDF, 2019).

The incidence rate of diabetes in Pakistan is expected to increase to 15% (13.8 million
people) by 2030. (WHO, 2003 [1], WHO, 2014 [18]). As a result, Pakistan is rated seventh in
terms of diabetes prevalence (Jafar et al., 2006 [2]). This increases the risk of developing type
2 diabetes in the community (Jafar et al., 2005 [2]; Ansari, 2009 [19]; Whiting et al., 2011 [4]).

The CCM is the most often utilized care model (Wagner, 1996 [20]). The model is
composed of six components (Figure 1): delivery system design (DSD), self-management
support (SMS), decision support, clinical information systems (all implemented at the
practice level), and at the community level, there are two components such as community
resources and health care organizations (Bodenheimer et al., 2002 [21]; Wagner, 1996 [20]).

The two important components of CCM were studied in this article and applied to pri-
mary health care to see how effective the two elements of the CCM, patient
“Self-Management Support” (SMS) and “Delivery System Design” (DSD), were in im-
proving the quality of life and risk behaviour of Type 2 diabetes patients.

The literature review revealed that attempts had been made to examine the efficacy
of the CCM on chronic illness outcomes and the extent to which the CCM’s components
have benefited primary health care (Bodenheimer et al., 2002 [22]; Tsai et al., 2005 [23]). The
findings indicated that including one or more CCM elements resulted in improved patient
or process outcomes for a number of chronic conditions (Wagner et al., 1996 [20]). Diabetes
(lower HbA1c levels), heart failure, asthma, and depression all had the strongest evidence
(Tsai et al., 2005 [23]).
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Figure 1. The Wagner Chronic Care Model with its elements: Source: Wagner et al. (1996) [20].

A study was conducted by Zwar et al. (2006) [24] aimed at examining the efficacy of
the components of CCM on chronic illness outcomes and the extent to which the CCMs
components have benefited primary healthcare. The usefulness of the four elements of
CCM was identified by Zwar et al. (2006) [24] following the results of 23 systematic reviews.

In addition, there were six reviews on type 2 diabetes (Deakin et al., 2005 [25]; Norris
et al., 2001 [26]; Norris et al., 2002 [27]; Fass et al., 1997 [28]; Loveman et al., 2003 [29]; Van
Dam et al., 2003 [30]), two reviews on asthma (Powell and Gibson, 2002 [31]; Toelle and
Ram, 2004 [32]), one on chronic obstructive pulmonary disease (Turnock et al., 2005 [33]),
one on hypertension (Boulware et al., 2001 [34]) and one on arthritis (Stellefson et al.,
2013 [10]).

It has been reported that out of six reviews on diabetes, only four reviews showed
that patients with diabetes were in a position to understand the importance of diabetes
self-management (Deakin et al., 2005 [25]; Norris et al., 2001 [26]; Norris et al., 2002 [27];
Loveman et al., 2003 [29]). The other two reviews established a link between increased
knowledge and improved patient outcomes for diabetes group training (Deakin et al.,
2005 [25]) and for self-management education in community meeting places (Norris et al.,
2002 [27]).

2. Application of Chronic Care Model in Pakistan

In Pakistan, there is no teamwork approach to self-management support, and delivery
system design does not have an adequate structure (Rafique and Shaikh, 2000 [35]) as
recommended by the American Diabetes Association (ADA, 2016 [36]). There is no evidence
in Pakistan for implementing the Chronic Care Model in the primary health care system
besides the fact that diabetes is the main priority in the country (Hakeem and Fawwad,
2010 [37]; Ansari et al., 2016 [38]).

2.1. Self-Management Support (SMS)

The Chronic Care Model’s self-management support component was included in this
study for diabetics in rural Pakistan. The research shows that self-management support
improves patient-level outcomes such as physiological disease markers, quality of life,
health status, and satisfaction (Zwar et al., 2016 [24]). Overall, patient self-management
support (SMS) was the most commonly used intervention, followed by clinician decision
support (Page et al., 2005 [39]) and delivery system design (Turnock et al., 2005 [33]).

These results support a previous analysis of the elements of the CCM by Tsai et al.
(2005) [23] and further analysis of patient and provider interventions by Weingarten et al.
(2002) [40]. The effectiveness of the CCM for type 2 diabetes self-management in primary
care settings, as well as significant improvements in clinical outcomes, was also identified
by Baptista et al. (2016) [41] in their systematic review. The systematic review conducted
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by Reynolds et al. (2018) [42] confirmed that self-management support is the most frequent
Chronic Care Model intervention, and it is associated with statistically significant improve-
ment, predominantly for diabetes. Despite the benefits associated with self-management
of diabetes, most patients in the middle-aged population of Pakistan do not adhere to
self-management recommendations (IDF, 2014 [43]; Jafar et al., 2006 [2]).

Following the recommendations and barriers are both troublesome for lifestyle be-
haviours such as food habits and physical exercise, rather than modifying adherence (WHO,
2003 [1]; Narayan, 2005 [44]; Jafar et al., 2006 [2]; Ansari, 2009 [19]). This is evident in
the culture, history, and lifestyle behaviour of rural Pakistanis, whose dietary habits and
physical activity present significant challenges for the middle-aged population in managing
type 2 diabetes (Hasan et al., 2000 [45]; Rafique and Shaikh, 2000 [35]).

2.2. Delivery System Design (DSD)

Delivery system design (DSD) entails collaboration among diverse groups of health
professionals. Interventions that addressed delivery system design improved adherence to
guidelines, patient service utilization, and disease-related physiological measures (Zwar
et al., 2006 [24]). Numerous scholars have argued in favour of modifying the design of the
delivery system in order to improve patient health care services (Coleman et al., 1998 [46];
Norris et al., 2002 [27]; Rich et al., 1995 [47]; Shojania et al., 2006 [48]).

Among delivery models, case management has frequently been highlighted as an
effective strategy (Rich et al., 1995 [47]). Coleman et al. (1998) [46] asserted that case
management is successful at mitigating the negative consequences of lower resources. Case
management is positively associated with the improvement of patients’ healthcare services
(Norris et al., 2002 [27]).

3. Material and Methods
3.1. Study Design

The quantitative content analysis method was used to specifically identify the fre-
quency of the most frequent responses or statements. The findings of qualitative thematic
analysis based on the interviews and its analysis provided useful information for this study
to carry out the quantitative analysis (Ansari et al., 2021 [49]).

In the literature, there was no evidence of similar types of previous studies (qual-
itative or quantitative) with the same idea and sample composition exploring different
perspectives of diabetes patients and healthcare professionals as described in this study.
This is a retrospective study that uses the same database which was used in our previous
publication related to qualitative studies (Ansari et al., 2021 [49]). The study was approved
by the ethics committee of the University of New South Wales, Australia (ref: HC16882),
and by Ayub Medical Institutions, Abbottabad, Pakistan, from the office of the Chairman
Medical Ethics Committee. Moreover, written consent to participate in this study was
obtained from the participants using the UNSW participant information statement and
consent form.

3.2. Research Participants

Thirty people with type 2 diabetes were chosen from the total group of participants.
Male and female involvement was kept equal (50 percent each). The individuals’ mean
age was 52 years (range 40–65 years, SD = 6.83), and the mean time from diagnosis was
8.5 years (range 3–12 years, SD = 2.7). The HbA1c levels for both men and women patients
were 9.26 (range from 7 to 13 percent, SD = 1.80) in the hospital’s medical records. The BMI
was 28 kg/m2 (range: 17.8–46.1, SD = 7.18).

The other group of volunteers included 20 healthcare professionals, including 10 nurses
and 10 doctors. Males and females were evenly represented. The same authors described
the recruitment process, study teams, and qualitative analysis (Ansari et al., 2019 [19]). The
study was conducted in rural Abbottabad. Abbottabad had 1.1719 million residents in 2010.
(NIPS, 2013). The city is 110 km north of Islamabad (the capital city). Around 80% of the
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population lives in rural areas with 19 basic healthcare clinics, five of which are affiliated
with the hospital where the study was done (UNDP, 2013; NIPS, 2013).

3.3. Statistical Analysis

The statistical analysis was performed using STATA 15 software (StataCorp. 2015. Stata
Statistical Software: Release 15. College Station, TX: StataCorp LP). A p-value < 0.05 was
considered as the criterion for statistical significance. In order to assess the demographic
characteristics and clinical measurements between the variables, a t-test was performed
and used to evaluate the predictors and their association with glycaemic control. The
hypothesis was tested to identify that diabetes self-management has a gendered dimension
in rural areas of Pakistan.

3.4. Data Collection

Face-to-face interviews with 30 type 2 diabetes patients and 20 healthcare workers
(10 general practitioners and 10 nurses) were done in the Urdu language in a clinical
environment at several Al-Rehman hospital medical facilities in Pakistan.

The primary author and an auxiliary nurse from the medical centre participated in
semi-structured interviews. The interviewees were moderated by the primary author, who
encouraged individuals to express their perspectives. Participants were urged to offer
their perspectives on the issues raised. Each interview lasted between 30 and 40 min. The
interviews, which were semi-structured, were transcribed and translated from the Urdu
language. Following an initial check to confirm that data collection was complete, all
participant identifying information was erased, and objective identifiers were put on the
transcripts to ensure participant anonymity. The questionnaire utilized in this study was
aligned with the Chronic Care Model’s components, and the questions were identical for
patients and healthcare providers.

4. Results

The two major themes of CCM at the practice level (Table 1) have been discussed in
detail below for patients with diabetes in the middle-aged population of rural areas of
Pakistan. These are the themes of self-management support (SMS) and delivery systems
(DSD) design. These themes were discussed in detail by the same authors (Ansari et al.,
2021 [49]) as part of qualitative analysis. The statements provided by participants through-
out the interviews were categorized into subthemes according to the Chronic Care Model’s
components. The examination of data from 30 patients and 20 healthcare professionals
yielded 340 statements from all 50 participants (n = 50), which were classified into six
major Chronic Care Model themes. Male and female patients with Type 2 diabetes made
a total of 226 statements, as indicated in Table 1. A total of 114 statements were made by
healthcare professionals.

Table 1. The number of factors affecting the self-management of type 2 diabetes outcome (n = 50)
(Ansari et al., 2021 [49]).

Themes (CCM) Type 2 Diabetes Patients
(Statements)

Health Professionals
(Statements)

Total
(Statements)

Practice Level Male Female N (%)

Delivery System (DSD) 20 10 30 60 (18)
Self-management (SMS) 22 25 21 68 (20)

Decision Support 19 10 20 49 (14)
Clinical Information 20 19 11 50 (15)

Community and System Level
Community Resources 20 40 20 80 (23)

Health Care System 10 11 12 33 (10)
Total Statements 111 115 114 340 (100)
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4.1. Quantitative Analysis

The quantitative analysis was carried out considering the two important components
of CCM and applied to the primary health care system with an objective to study how
effective the two components of the CCM (Self-Management Support and Delivery System
Design) were in improving the self-management approach and risk behaviour of patients
with type 2 diabetes in the middle-aged population of rural Pakistan.

The American Diabetes Association (ADA) recommended a collaborative approach to
self-management assistance and delivery system design (Rafique and Shaikh, 2000 [35,36];
ADA, 2016). However, there was a gap in recommended evidence-based diabetes care and
practice in the rural areas of Pakistan (Rafique and Shaikh, 2000 [35,36]; ADA, 2016), and
hence, quality improvement strategies and key performance indicators used to measure
the improvement of the quality of diabetes care delivered were misaligned.

This quantitative research aimed at addressing the above-mentioned gap through
the application of the two main components of the CCM model, which allowed for better
measurement of care outcomes against quality improvement strategies.

The specific question related to this research was:
Do the components of the Chronic Care Model improve clinical outcomes for patients

with type 2 diabetes in the rural areas of Pakistan?
This study identified that diabetes self-management has a gendered dimension in

rural areas of Pakistan, and this research gap was addressed in this study by using the two
components of CCM.

We hypothesized that the mean difference of HbA1c (%) between males and females
at the follow-up after 6-months would be equal in the two groups of participants.

The two subthemes of the self-management support (SMS), patients’ central role in
managing type 2 diabetes and effective self-management support strategies, were imple-
mented based on the various statements made by the patients during qualitative analysis
(Ansari et al., 2021 [49]). There was a lack of knowledge about diabetes, and patients did
not view themselves as actively managing their disease. The other important aspect was the
patients’ desire to attend the educational/information classes on diabetes self-management
in the local language.

The educational classes were arranged for the patients providing information about
the diabetes self-management approach and explaining the complications of diabetes in
case the disease is not controlled. Nurses played an important role and prompted great
interest among the patients in attending the classes regularly. The nurses conducted the
educational classes for six months, 3 days a week, and one hour with each group of
15 patients with diabetes.

The overall impact of the lectures was evident as the patients reported going to the
walk regularly, being more careful with their eating habits and selecting healthy food to
eat, and showing more interest in monitoring blood glucose. The patients were using their
prescribed medications as usual.

The self-management support (SMS) component was most effective, which allowed
for better measurement of care outcomes, that is, improved and better management and
control of blood sugar. However, the implementation of the other core element of the
Chronic Care Model, “Delivery System Design”, helped to influence the self-management
activities of the middle-aged population of rural areas.

This core element of CCM facilitated routine, proactive scheduled visits of general
practitioners incorporating the patients’ goals and assisting individuals in maintaining
optimal health and enabled the health system to manage its resources more effectively.

The database of the patients participating in this research was updated in the electronic
system of the primary health clinic. The baseline medical record was already available
before the start of the research work. The results of metabolic indicators tests were recorded
in the electronic system after 3 months and 6 months intervals of implementation of the
two components of the Chronic Care Model.
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4.2. Application of the Two Components of CCM
4.2.1. Baseline Analysis of HbA1c

The t-test in Table 2 shows that the mean difference of HbA1c at baseline analysis
between male and female patients with diabetes is 0.43 and that difference is statistically
non-significant (p = 0.519) with 95% CI (0.92; 1.79). Figure 2 shows the scatter plot of HbA1c
and age variables by sex at baseline analysis while Figure 3 shows the histograms of the
distribution of data for male and female patients. The histogram in Figure 3 for females
is right-skewed, that is, the mode (7.0) is less than the median (9.0), and the median is
less than the mean (9.2). The histogram for males is approximately normal. The following
Figure 4 shows these statistics on the histograms.

Figure 2. Scatter plots of HbA1c and age variables by sex at baseline analysis.

Figure 3. The histograms of HbA1c variable by sex at baseline analysis.
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Table 2. Summary statistics of two-sample t-test of HbA1c by sex in the sample of the population at
baseline analysis.

Sex N Mean
(HbA1c %)

SD
(HbA1c)

Confidence Interval
(CI)

Male 15 9.48 1.68 8.55–10.41

Female 15 9.05 1.94 7.97–10.12

Combined 30 9.26 1.80 8.59–9.93

Difference Mean t-value CI p-value

(Male-Female) 0.43 −0.654 0.92–1.79 0.519

Figure 4. The histograms of HbA1c by sex show statistics at baseline analysis.

4.2.2. After the 3-months intervention of CCM components

The t-test in Table 3 shows that the mean difference of HbA1c after a 3-month interven-
tion of the two components of the Chronic Care Model in the sample population between
male and female patients with diabetes is 1.06, and that difference is statistically significant
(p = 0.041) with 95% CI (−0.05; −2.09). Figure 5 shows plots of HbA1c and age variables by
sex after 3 months.

Table 3. Summary statistics of two-sample t-test of HbA1c by sex in the sample. of population after
3-months follow-up.

Sex N Mean
(HbA1c %) SD Confidence Interval

(CI)

Male 15 9.19 1.33 8.45–9.92

Female 15 8.12 1.40 7.35–8.89

Combined 30 8.65 1.44 8.11–9.19

Difference Mean t-value CI p-value

(Male-Female) 1.06 −2.144 −0.05–−2.09 0.041



Diabetology 2022, 3 415

Figure 5. Scatter plots of HbA1c and age variables by sex after 3 months.

The histogram in Figure 6 for female patients is right-skewed, that is, the median (8.55)
is less than the mean (8.65). The histogram for male patients in Figure 6 is approximately
normal. Figure 7 shows these statistics on the histograms.

Figure 6. The histograms of HbA1c variable by sex after 3-months intervention.

4.2.3. After the 6-Month Intervention of CCM Components

The t-test in Table 4 showed that the mean difference of HbA1c after a 6-month inter-
vention of the two components of the Chronic Care Model in the sample of the population
between male and female patients with diabetes is 0.83. It was observed from the hypoth-
esis test (that the two-sided p-value was 0.039 (p < 0.05). We rejected the null hypothesis
and concluded that the mean difference of HbA1c (%) between males and females was not
equal. The statistics t-value = −2.168, df = 28 and with 95% CI (−0.046; −1.61).
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Figure 7. The histograms of HbA1c by sex show statistics after 3-months and 6-months intervention.

Table 4. Summary statistics of two-sample t-test of HbA1c by sex in the sample population after
6-months follow-up.

Sex N Mean
(HbA1c %) SD Confidence Interval

(CI)

Male 15 8.11 1.16 7.46–8.75

Female 15 7.28 0.91 6.77–7.79

Combined 30 7.69 1.11 7.28–8.11

Difference Mean t-value CI p-value

(Male-Female) 0.83 −2.168 −0.04–−1.61 0.039

Figure 8 shows the scatter plots of HbA1c and age variables by sex after 6 months.
The histogram for female patients in Figure 9 is right-skewed and for male patients is
approximately normal with a symmetrical distribution (mode = median = 7.5). Figure 7
shows these statistics on the histograms.

The overall results of the quantitative analysis showed that the variable HbA1c was
reduced from 9.48% from the baseline analysis to 8.11% after a 6-months intervention of
the two components of the Chronic Care Model; for male patients with type 2 diabetes and
for female patients, the results were more promising as HbA1C was reduced from 9.05% to
7.28% after a six-months follow-up. Table 5 gives the summary statistics of a two-sample
t-test of BMI by sex in the sample population after a 6-months follow-up.

Table 5 provides the results of the sample t-test of BMI by sex. For body mass index,
the sample t-test after 3 months showed the mean difference in BMI was not significant
between males and females at the baseline (p > 0.05). The mean difference was 4.15 kg/m2,
p = 0.115 with 95% CI (−9.37; 1.08). However, after the 6-months intervention of the two
components of the Chronic Care Model in the sample of the population, the mean difference
in BMI between males and females was significant (p < 0.05). The mean difference was
4.97 kg/m2, p = 0.040 with 95% CI (−0.243; −9.690).
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Figure 8. Scatter plots of HbA1c and age variables by sex after 6 months.

Figure 9. The histograms of HbA1c variable by sex after the 6-month intervention.

Table 5. Summary statistics of two-sample t-test of BMI by sex in the sample of population after a
6-months follow-up.

Sex N Mean
BMI (Kg/m2) SD Confidence Interval

(CI)

Male 15 29.43 5.67 25.61–33.26

Female 15 24.43 6.90 21.33–27.60

Combined 30 26.95 1.22 24.45–29.45

Difference Mean t-value CI p-value

(Male-Female) 4.97 −2.154 −0.243–(−9.69) 0.040
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5. Discussion

Implementation of the Chronic Care Model aimed to manage the predicted increase in
chronic disease by emphasizing a patient-centred approach that focuses on the individual
managing and living with chronic disease, illness, and disability (Plumb et al., 2012 [50]).
Furthermore, the successful implementation of the Chronic Care Model provided gen-
eral practitioners with an effective framework for supporting diabetes self-management
education and support (Roberto et al., 2012 [51]).

Davy et al. (2015) [52] demonstrated the necessity of including human aspects, includ-
ing the influence that various stakeholders have on the success or failure of adopting a
CCM, through a systematic review. Successful implementation of complex interventions
such as a CCM may rely not only on adequate resources and the establishment of effective
systems and processes but also on a diverse variety of different stakeholders who will
understand and influence the process.

Timpel et al. (2020) [53] developed an evidence-based and expert-driven chronic care
management model for patients with diabetes. The Manage Care Model provided guidance
for the development and implementation of chronic care programmes, regional networks,
and national strategies. They have also suggested that future research will be required to
validate the model as an instrument of regional chronic care management.

The two key components of the Chronic Care Model in this study assessed their rele-
vance, feasibility, acceptability, and effectiveness in the primary healthcare system of rural
Pakistan. Studies that assessed the effectiveness of the Chronic Care Model also revealed
some progress in terms of health outcomes for people living with chronic diseases when
delivery system design and self-management assistance were used, and the results of these
studies corroborate our findings (Baptista et al., 2016 [41]; Molayaghobi et al., 2019 [54]).

The studies on diabetes knowledge, beliefs, and practices among people with diabetes
provided further evidence that there was a lack of information available to people with
diabetes in Pakistan as the large population has never received any diabetes education
(Rafique and Shaikh, 2000 [35]; Afridi and Khan, 2003 [55]).

Implementation of the two core elements of the Chronic Care Model, “Delivery System
Design” and “Self-management Support, helped to influence the self-management activities
of the middle-aged population of rural areas. The quantitative analysis demonstrated
that, when compared to standard diabetes care, multi-faceted care delivered via CCM
components improved HbA1c levels in all type 2 diabetes patients. This finding is in line
with several healthcare settings internationally with a specific focus on diabetes, where
implementation of the CCM model was found to be the most effective in clinical practice
(Busetto et al., 2016 [56]).

The results of the analysis revealed that all the patients who participated in this study
had shown a significant reduction in HbA1c ranging from 0.5% to 1% without experiencing
hypoglycaemia as per the electronic record of the clinic. The results have addressed the
research question and demonstrated that the two components of CCM were effective and
improved clinical outcomes for patients with type 2 diabetes in the rural areas of Pakistan.
These results are significant as reducing the HbA1c level by 0.2% could lower the mortality
due to diabetes by 10% (S herwani et al., 2016 [57]). These findings are in agreement with
the studies carried out by Stratton et al. (2000) [58] that a reduction in HbA1c is likely to
reduce the risk of complications.

The quantitative analysis demonstrated that diabetes self-management has a gendered
dimension as the mean of HbA1c among male patients of type 2 diabetes was 8.11% after
a 6-months intervention of the two components of the Chronic Care Model, compared
to female patients, whose mean HbA1C was 7.28%, there was a promising difference of
0.83%. Similar results were obtained for body mass index as the mean BMI among male
patients was 29.43 kg/m2 after a 6-months intervention of the two components of the
Chronic Care Model, compared to female patients, whose mean BMI was 24.43 kg/m2,
there was a difference of 4.97 kg/m2. These results are in agreement with other studies
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reporting the aspect of gender differences in the self-management of type 2 diabetes
(Ansari et al., 2019 [19]).

The two subthemes of “Delivery System Design” that received the most attention from
participants and health professionals were task distribution among team members and
planned interactions to support evidence-based care. The approach of collaboration was
deemed to be the most beneficial in terms of optimizing general practitioners’ time, as there
is a shortage of general practitioners in rural areas of Pakistan, and therefore, more patients
will have access to the physicians through a teamwork approach (Shaikh and Hatcher,
2004 [59]; Ansari et al., 2016 [60]).

The previous studies using the two main components of the Chronic Care Model such
as patient self-management and delivery system design were found to be the most effective
interventions (Fisher et al., 2005 [61]; Foy et al., 2011 [15]; Lee et al., 2011 [16]; Molayaghobi
et al., 2019 [54]). The results of these studies are in agreement with our findings, suggesting
that in the context of primary healthcare in Pakistan, the two components of CCM were
found to be most suitable and effective.

6. Strength and Limitations

The study’s strength was in evaluating the two critical components of the Chronic Care
Model’s relevance, feasibility, acceptability, and effectiveness in rural Pakistan’s primary
healthcare system. The study emphasized the healthcare system’s influence on diabetes
self-management outcomes. Previous studies did not address this issue and instead focused
exclusively on patient-related factors.

The limitation is related to the delivery system, that is, the absence of workforce
structure in rural locations: the absence of dietitians, social workers, and diabetes health
educators. In addition, involving family members in this study might have been beneficial,
providing significant insight into their perspectives of diabetes self-management practices.

7. Relevance to Clinical Practice

The two main themes of CCM at the practice level, namely, the self-management
support (SMS) and delivery system design (DSD), have shown their effectiveness in pri-
mary healthcare settings in rural areas of Pakistan. Additionally, family participation in
such organizations is critical for the members’ own diabetes education and for receiving
information on the best ways to support a family member with type 2 diabetes. Diabetes
self-management education, preventive and monitoring programmes that consider gender-
specific methods, and recommendations would be more suitable and successful in the rural
areas of Pakistan.

8. Conclusions

The two elements of the Chronic Care Model were found to be most suitable, feasible,
and effective after their implementation in a primary healthcare clinic, and implementation
of all the components of CCM in the future will improve the overall efficiency of the health
care system of the rural areas of Pakistan. The implementation of the two core elements
of CCM in a primary healthcare clinic setting reflected that evidence-based approaches to
dealing with this culturally diverse community are effective.
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