Perceived family support and medication adherence among
diabetic patients with good and poor glycaemic control

attending a teaching hospital in south-western Nigeria.

Abstract

Context: The appalling level of glycaemic control and its attendant poor health outcomes among
patients with type two diabetes mellitus (T2DM) is a major health concern globally. The search
for improved health outcomes in its management is gradually expanding to psychosocial factors

which have been suggested as potential drivers of change.

Aim:To compare perceived family support (PFS) and medication adherence among adult T2DM

patients with good and poor glycaemiccontrol.

Settings and Design:This was a hospital-based cross-sectional comparative study among
patients with T2DM attending. the general outpatient clinic of a teaching hospital in South-

western Nigeria.

Methods and Materials: The participants were systematically recruited and divided into two
groups:.after. glycated haemoglobin testing.Additional data was collected using a structured
interviewer = administered questionnaire adapted from Perceived Social Support — Family Scale

and 8-item Modified Morisky Adherence Scale.

Statistical analysis used:The data was entered into SPSS ® V20.0. Independent t-test and chi

square were used to compare variables across the two groups.



Results: The mean PFS scores among participants with good and poor glycaemic control were
16.37 and 13.97 points respectively. The difference between their mean scores was significant (P
0.000). The mean score of medication adherence among participants with good glycaemic
control was 7.13 points while participants with poor glycaemic control had a mean score of 6.42
points. The difference between their mean scores was significant (P 0.012). A statistically
significant association was found between medication adherence and glycaemic control (P

0.025).

Conclusions: This study found that T2DM participants with stronger PES and better medication
adherence had better glycaemic control than participants with weaker PFS and poor medication
adherence. It is therefore important to emphasise family support and measures that improve

medication adherence in the holistic management of T2DM.

Key-words: Perceived family support, medication adherence, glycaemic control, type two

diabetes mellitus, and overall clinical outcomes.



Introduction(This is too long so please write only important information)

Diabetes mellitus (DM) is increasingly becoming a global burden with compelling data of rising
prevalenceespecially in low- and middle- income countries inAfrica due to fast population
growth, ageing, urbanisation and altered lifestyle. It is broadly divided into type one diabetes
mellitus, type two diabetes mellitus (T2DM), other specific types of diabetes and gestational
diabetes mellitus.” 3 T2DM, according to American Diabetes Association,is a.complex:chronic
disease characterised by a progressive loss of beta-cell insulin secretion frequently on the
background of insulin resistance. It constitutes about 90 - 95% of DM globally. # °*Evidence has
shown that T2DM, due to the effect of chronic hyperglycaemia constitutes the commonest risk
factor for both micro- and macro-vascular morbidities. #*These vascular damages are
responsible for increasing risk of mortality and impaired quality of life among patients with

T2DM.24

DM is a global public health burden and its global cases was reported to have risen from 108
million in 1980 to 422 million cases in 2014.! This global burden has been projected to increase
to 550 million cases by the year 2030.° The centre for disease control and prevention (CDC)
reported that about 25.8 million/Americans were affected by DM. ° In Africa, it was reported in
2019 that over 19 million people were living with DM and it was projected to rise to about 47
million cases in.2045. “In Nigeria, the findings by Ogbera et al from the review of DM in Nigeria

revealed the prevalence rates that ranged from 8% to 10%.’

In view of the high global burden of T2DM, it has been recommended that achieving optimal
glycaemic control is pivotal for the reduction of T2DM-related morbidity and mortality. *

$According to ADA, good glycaemic control is regarded as glycatedhaemoglobin (HbALc)



0f<7% or when pre-prandial capillary plasma glucose is within 4.4—7.2 mmol/L (80-130 mg/dL)
or when Peak post-prandial capillary plasma glucose (1 — 2 hours) is < 10.0 mmol/L (<180
mg/dL).? It is otherwise referred to as poor glycaemic control when greater than the above
targets. In order to achieve good glycaemic control, both pharmacologic and non-pharmacologic
measures have been recommended. 2 Astudy among T2DM patients in South Africa found that
the glycaemic control was generally poor with a mean HbA1c of 11.4%.%In Nigeria, the diabcare
study among patients with DM revealed that only 32.4% of the participants had good glycaemic
control. ° In respect of the higher prevalence of poor glycaemic control among T2DM patients
despite appropriate choice of pharmacologic agents, attention is gradually being shifted to the
synergistic effect of the non-pharmacologic measures on glycaemic control. % **° These non-
pharmacologic measures are being considered probably as the driver of change needed in
achieving optimal glycaemic outcome. Among these are family support and medication

adherence which were investigated in this study.

Perceived family support is.defined as the felt provision of different forms of emotional and
instrumental services and assistance from family members along with negative or positive
supportive forms of family interaction within past years.* Some studies have reported the
interplay between family support and glycaemic control among diabetic patients. **~ **Baig et al
in the United States conducted a systematic review study among diabetic patients and reported
heterogeneous findings but of note were few studies that found improved glycaemic control
following sessions of family-based intervention. **Keogh et al in Ireland found in their
interventional study that participants who received family-based therapy had better glycaemic

control than the participants in the control group. ** However, Vaccaro et al in a comparative



study among T2DM participants in USA reported that family support was not significantly

associated with glycaemic control. 4

As pharmacologic approaches remain the cornerstone in the management of T2DM, proper
choice of drugs may not be enough to achieve good glycaemic control if patients fail to use their
drugs as prescribed by their clinicians. Hence, medication adherence.is another non-
pharmacologic factor that may be of importance in the chronic care model for the management
of T2DM. According to Vrigens et al, medication adherence is the extent to which patients are
able to use their medications as prescribed.**Several studies round. the world:including the United
States, Malaysia and Libya have demonstrated that poor adherence leads to poor glycaemic
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contro '8 In Nigeria, only few studies have been done which show the role of medication

adherence in achieving good glycaemic control.*?: 2

In view of varying reports on the roles of non-pharmacologic measures in the glycaemic control
of T2DM patients, this study was designed to elucidate further on how family support and
medication adherence could influence the glycaemic control in a typical Nigerian sociocultural
setting. Hence, the objectives of this:study were to compare the perceived family support among
adult T2DM participants with good and poor glycaemic control as well as to compare medication

adherence among.adult T2DM participants with good and poor glycaemic control.
MATERIALS AND METHODS

This study was conducted at the General Outpatient (GOP) Clinic of the Family Medicine
Department (FMD) of Lagos University Teaching Hospital (LUTH) in Lagos State. LUTH is a
761 — bed hospital, established in 1962 and it provides care in the major specialties of medicine

and surgery for a large selection of patients across all socioeconomic classes in Lagos and its



environs. The GOP clinic of FMD provides primary and comprehensive care for all categories of

patients including diabetic patients from Monday to Friday between 8am and 4pm.

Study Population

The participants of this study were patients with T2DM attending the GOP Clinic of FMD.
Study Design

This was a hospital-based comparative cross-sectional study.

Determination of Sample Size(Write only sample size and remove all technique of sample

calculation)

The minimum sample size for this study was determined by using the formula for comparison of

two proportions.?

n=2P (1-P) (Zya+ Zp) ®
(P1 - Py)?
Where

n = minimum sample size per group

P1 = Proportion of target population with good glycaemic control.
P, = Proportion of target population with poor glycaemic control.

Z,, = Significance level of 95% = 1.96



Zg = Level of Power at 80% = 0.84
A study conducted on the glycaemic outcomes among patients with T2DM in LUTH found that
38% (0.38) had good glycaemic control and 62% (0.62) had poor glycaemic control.?*These

proportions were used to determine the sample size for this study.

P=P,+P,=0.38+0.62=0.5
2 2

n=2X0.5(1-0.5) (1.96 + 0.84)
(0.38-0.62)*

=68.06 = 69

Allowing 10% mark-up for non-responders = 69 + 6.9 = 75.9 Approximately 76.

The total number of participants that were recruited for the two groups was 152.

The final sample size was 76 participants per group.

Sampling Technique :write only sampling technique under this heading and data collection
should be written under the heading of data collection

Data collection for this study was to last 5 months and from themedical records of LUTH, an
estimated 550 T2DM patients who had been followed-up for at least six months were seen in the
GOP Clinic over a period of five months preceding the commencement of data collection for this
study. A systematic random sampling technique was carried out with a sampling interval of three
(based-on the study population and sample size). The first participant was determined randomly
by balloting between the first three eligible patients to arrive the clinic using the patient register
and the sampling interval was maintained throughout the study. The last eligible patient for each
day was noted and carried over to the next clinic day using the same sampling interval. The case

files of all recruited patients were marked to avoid duplication. The available data of



glycaemicoutcomes of T2DM patients in LUTH showed that majority of T2DM patients had
poor glycaemic control (62%).% Therefore, after complete recruitment of participants in the poor
control group, the researcher continued to recruit for the remaining participants in the good
glycaemic control using the same sampling intervaluntil the estimated sample size was

completed.
Inclusion Criteria

Consenting and ambulatory adult T2DM patients aged 18 years and above who were attending
the GOP clinic of FMD in LUTH and had been followed up for at least 6 months prior to the

commencement of the study.
Exclusion Criteria

Acutely-ill patients as they may be unable to concentrate. Patients with haemoglobinopathy,
severe anaemia, polycythaemia; haemolysis, recent blood loss or transfusion, and use of

erythropoeitin therapybecause of the possibility of spurious HbA1lc result. %23

Data Collection

A pretested interviewer administered questionnaire was used for data collection. The
questionnaire was divided into four sections namely: laboratory testing, socio-demographic

variables,perceived family support and medication adherence.

On-the-spot assessment of HbAlc was performed for each patient using the HbAlc Kit
(CLOVER AILcR self-test cartridge manufactured by Infopia Co Ltd, Korea) which is a fully
automated boronate affinity assay with a test range of 4 - 14%. ** 2About 2ml of whole venous

blood sample was collected into a lithium heparin bottle and subsequently analysed in the side



laboratory with result delivered in 5 minutes. Random blood samples were sent to the laboratory
intermittently to ensure the kit was still appropriately calibrated.The participants were
subsequently assigned into groups based on the outcome of HbALc testing namely good (HbAlc
< 7%) and poor glycaemic control (HbAlc > 7%), and questionnaire was administered.Socio-
demographic variables were assessed using questions adapted from the WHO STEPS 26
questionnaire. % Perceived family support was assessed using perceived social support-family
scale (PSS-Fa) which is a 20-item validated scale and it has good. reliability with alpha
coefficient of 0.90.°’The total score ranges from zero to 20 with scores > 11,7 but < 11 and <7
regarded as Strong, weak and no family supports respectively. Medication adherence was
assessed using an 8-item Modified Morisky Adherence Scale (MMAS=8) and it has a Cronbach’s
alpha value of 0.83. % The total score ranges from zero to eight with scores 8, 6 but<8 and <6

categorized as high, medium and low adherence respectively.
Data Analysis

Data was analysed using SPSS. version 20.0. Sociodemographic variables were presented using
frequency table and Pearson chi square was used to test for association that existed between the
two groups of good and poor:glycaemic control. Perceived family support and medication
adherence were presented using mean and standard deviation, and independent t-test was used to
compare their means across the two groups. Perceived family support and medication adherence
were transformed to categorical variables and Pearson chi square was used to test for association
that existed between the two groups. The level of statistical significance was set at P-value <

0.05.

Ethical Consideration



Written approval for the study was obtained from the Health Research and Ethics Committee of
LUTH. We explained the aim and objectives of the study to all eligible participants, assured
them of strict confidentiality and without coercion, a written informed consent was obtained
from each of them. HbAlc was conducted on all consenting participants and their results were

shared with them after data collection.

RESULTS

A total of 76 adult T2DM participants per group were recruited into the study. Hence, a total of
152 respondents participated in the study and the data collected from all the participants was

analysed.

Table 1: Association between age, sex, marital status and glycaemic control among T2DM

participants

Variable Good Glycemic Poor Glycemic group ¥*  P-value
Group N1 =76 (%)
N1=76.(%)
Age (Years) 3.659 0.599
25— 34 0 (0.0) 2 (2.6)
35 — 44 6 (7.8) 3(3.9)
45 =54 11 (14.5) 12 (15.8)
55 — 64 28 (36.9) 24 (31.6)
65— 74 24 (31.6) 28 (36.9)
75 and above 7(9.2) 7(9.2)

Sex 0.117 0.732




Male

Female
Marital status
Single

Married
Separated

Widowed/Widower

25 (32.9)

51 (67.1)

0(0.0)
63 (82.9)
1(L3)

12 (15.8)

27 (35.5)
49 (64.5)
3.742  0.291
2 (2.6)
55 (72.4)
1(1.3)

18 (23.7)

Sociodemographic Characteristics

Table 1 shows that over one third of the participants which accounted for 28 (36.9%) in each

group were within 55 — 64 years in the good glycaemic control group and 65 — 74 years in the

poor glycaemic control group. Female participants predominated in both groups with 51 (67.1%)

and 49 (64.5%) participants in the good and poor glycaemic control groups respectively.

Table 2: Association between level of education, employment status, social class, monthly

income and glycaemic control among T2DM participants

2

Variable Goodglycemic control Poorglycemic control X P-value
N, =76 (%) N, =76 (%)

Level of education 7.518 0.185

No formal education 3(3.9 3(3.9

Primary education 22 (28.9) 12 (15.8)

Secondary education (up to JSS3) 5 (6.6) 3(3.9)

Secondary education completed 21 (27.6) 31(40.8)




Tertiary education 21 (27.6) 18 (23.7)

Postgraduate degree 4 (5.3) 9(11.8)

Employment status 4.701 0.095
Unemployed 24 (31.6) 14 (18.4)

Employed 24 (31.6) 35 (46.1)

Retired 28 (36.8) 27 (35.5)

Social class N; =24 (%) N, =35 (%) 15.913 . 0.007*
Professional 5(20.8) 4(11.4)

Managerial 0(0.0) 5(14.3)

Skilled non-manual 0(0.0) 9 (2541)

Skilled manual 2(8.3) 6 (17.1)

Partly Skilled 5(20.8) 3(8.6)

Unskilled 12 (50.1) 8 (22.9)

Monthly income (in Naira) 0.535 0.911
< 50,000 58 (76:3) 56 (73.6)

50,000 - < 100,000 11(145) 11 (14.5)

100,000 - < 200,000 4 (5.3) 4 (5.3)

200,000 - < 500,000 3(3.9) 5 (6.6)

*Statistically significant at'p-value < 0.05, **360 naira is equivalent to one United States dollar

In Table 2, three (3.9%) participants in each group had no formal education. About one third, 24
(31.6%) and almost half, 35 (46.1%) of the participants in the good and poor glycaemic control
groups respectively were employed. Among the employed participants, one half of them (50.0%)
were unskilled in the good glycaemic control group while less than one quarter (22.9%) were
unskilled in the poor glycaemic control group and the association that existed between them was

significant (P 0.007).



Table 3: Comparison of perceived family support between participants with good and poor

glycemic control

Variable Glycaemic control N Mean SD  T-test df P-value
Family Support Good 76 16.37 3.58 375 145.49 0.000*
Poor 76 13.97 4.27

*Statistically significant at p-value < 0.05

Perceived family support in good and poor glycaemic control groups

In Table 3, the mean score (x SD)of perceived family support in good glycaemic control group
was 16.37 (£ 3.58) while participants in poor glycaemic control group had lower mean score of
13.97 (x 4.27). The difference between the mean scores across the two groups was significant (P

0.000).

Table 4: Association between perceived family support and glycaemic control among

T2DM participants

Perceived family support Good Poor % P-value
N1 =76 (%) N1 =76 (%)
Strong 69 (90.8) 64 (84.2) 2932 0.231

Weak 6 (7.9) 7(9.2)




No 1(13) 5 (6.6)

Table 4 shows the transformation of perceived family support into three categories namely
strong, weak and no family support. Of the sampled patients, there was strong family support in
69 (90.8%) and 64 (84.2%) participants in the good and poor glycaemic control groups
respectively. Six (7.9%) participants in the goodglycaemic control group. had. weak family
support while seven (9.2%) participants had weak family support in poor glycaemic control
group. Only one participant (1.3%) had no family support in good glyecaemic control group

unlike poor glycaemic control group where five (6.6%) participantsthad no family support.

However, the difference in the proportions was not statistically significant (P 0.231).

Table 5: Comparison of medication adherence between participants with

good and poor glycemic control

Variable Glycaemic control N Mean SD  T-test df P-value
Medication Adherence Good 76 713 157 254 14559 0.012*
Poor 76 6.42 1.87

*Statistically significant at p-value < 0.05

Medication adherence in good and poor glycaemic control groups



In Table 5, the participants’ mean score (x SD) of medication adherence in good glycaemic
control group was 7.13 (x 1.57) while participants in poor glycaemic control group scored 6.42
(x 1.87). The difference in the mean scores of medication adherence across the two groups was

significant (P 0.012).

Table 6: Association between medication adherence and glycaemic control.of T2DM

participants

Variable Good Poor X P-value
N, =76 (%) N, =76 (%)

Medication adherence 7.348 0.025*

High adherence 50 (65.8) 35 (46.0)

Medium adherence 14 (18.4) 16 (21.1)

Low adherence 12 (15.8) 25 (32.9)

*Statistically significant at p-value <.0.05

Following the transformation of medication adherence into 3 categories namely high, medium
and low adherence as shown in Table. 6, 50 (65.8%) participants in good glycaemic control group
had high adherence while 35 (46.0%) participants in the poor glycaemic control group had high
adherence. Weak.adherence constituted 14 (18.4%) and 16 (21.1%) participants in good and poor
glycaemic. control groups respectively. In respect of low adherence, while 12 (15.8%)
participants had low adherence in good glycaemic control group, more participants, 25 (32.9%),
had low adherence in poor glycaemic control group. A significant association existed in the

proportions of medication adherence across the glycaemic control groups (P 0.025).



DISCUSSION

In this study, the mean scores of perceived family support among participants with good and
poor glycaemic control were 16.39 and 13.97 points respectively. This result showed that even
though the mean scores of both groups were within the category of strong family support, the
participants in the good glycaemic control group had stronger family support than their
contemporaries in the poor glycaemic control group. This finding is in censonance with a study
by Tol et al in Iran which found a mean score of 12.89 points indicative of strong family support
among T2DM participants. 2 The mean scores of perceived family support in this study are
however at variance with the finding by Adetunji et al in.a cross-sectional study in south-western
Nigeria which reported a lower mean score of 9.5 points. indicative of weak family support. *°
This sharp contrast may be due to the fact that this study was conducted at the Family Medicine
clinic where emphasis is placed on _psychesocial component of health unlike the study by

Adetunji et al that was conducted-at a.diabetes clinic.

The comparison of perceived family support between the two glycaemic groups in this study
showed that participants in the good.glycaemic control group had stronger family support than
their contemporaries in.the:poor glycaemic control group and the difference in their means was
statistically..significant (P 0.000). This finding is consistent with other studies that found
statistically: significant difference in means of perceived family support and glycaemic control.**
29.31 |ncontrast to the finding of this study, Gao et al reported from their study in China that a
significant relationship did not exist between the mean score of social support and glycaemic
control. **This variation could be due to the use of health education impact questionnaire to

measure the perceived support of the participants while this index study used PSS-Fa scale. It



could also be due to the cultural variation in the social network of the Chinese and Nigerian

participants.

This present study found that 90.8% and 84.2% of participants withgood and poor glycaemic
control respectively had strong family support. The findings of this study are in conformity with
the finding of a study by lloh et al in Abia state, South-eastern Nigeria which-found that 90.8%
of T2DM participants had functional family with strong family support.2°This'similarity could be
attributable to the fact that the two studies were conducted in.the GOP clinics of Family
Medicine where T2DM patients being followed up are expected to be provided with family—
focused intervention. In contrast, some studies have reported much lower level of family support
than the findings of this study despite using similar tool for assessing family support.® 3*** This
contrast may be because the participants in this study were metropolitan city dwellers who were
more educated and could better harness their family resources unlike the other studies that were

conducted in rural/semi-urban areas of Nigeria.

This study demonstrated some differences in the proportions of PFS across the two groups but
the association was not statistically significant (P 0.231). This finding is in consonance with the
finding of another comparative study among T2DM in USA by Vaccaro et al that reported that
family support .was. not significantly associated with glycaemic control of the study
participants.** In contrast with the finding of this study, some cross-sectional studies have
reported a statistically significant association between family support and glycaemic control.** **
19,20, 30. 33, 34This variation could be because some of the studies used FPG to assess level of
glycaemic control unlike this study that did HbA1lc testing for all the participants. 2% % *Also,
some of thestudies with a conflicting finding did not use PSS-Fa that was used in this study to

assess family support. ** ** 21t is of note that the effect of PFS in this study was statistically



significant when viewed as a continuous variable but this effect loses statistical significance

when the variable was transformed into categories.

In this study, the mean score of medication adherence among participants with good and poor
glycaemic control were 7.13 and 6.42 points respectively, both indicative of medium adherence,
and the difference between their mean scores was statistically significant (P 0.012). These
findings are not consistent with the findings of studies by Chew et al in.Malaysia (that reported
lower mean score of 5.61 points) and Alkhoshaiban et al in Saudi Arabia that reported lower
mean scores of 5.68 and 5.66 points among participants with ‘good and poor glycaemic control
respectively. * % Alkhoshaiban et al found that there was no:sighificant difference between the
mean scores of medication adherence between participants. with good and poor glycaemic
control. *® The variation could be because Alkhoshaiban et al conducted their study among
elderly population who may have poor drug.adherence on account of pill burden arising from
treatment of multi-morbidities unlike:the participants of this current study that were adults aged

18 years and above.

Based on the categories of medication. adherence namely high, medium and low, this study found
that high adherence accounted for 65.8% and 40.0% among participants with good and poor
glycaemic ~control respectively. Medium adherence constituted 18.4% and 21.1% across
participants with good and poor glycaemic control respectively while low adherence accounted
for 15.8% participants with good glycaemic control and 32.9% participants with poor glycaemic
control. Medication adherence was found to be statistically significant with glycaemic control in
this study (P 0.025). In Ogbomoso, south-western Nigeria, Fadare et al reported levels of
medication adherence of 40.3%, 33.3% and 26.4% representing high, medium and low

adherence respectively which are fairly consistent with the findings of this study. *Iloh et al in



south-eastern Nigeria reported that medication adherence was significantly associated with
glycaemic control (P 0.038) which is consistent with the finding of this study. *°Ashur et al in a
study among diabetic patients in Libya reported that 36.1% and 63.9% of the participants
sampled had low and high/medium adherence respectively and the association between
medication adherence and glycaemic control was significant (P 0.008). *® These findings by
Ashur et al are in consonance with the findings of this study probably because of the cansistency
in the sociodemographic characteristics as participants of both studies were predominantly
female and married, and MMAS-8 and HbAlc were used to assess the adherence and glycaemic
control respectively. In Kenya, a study by Waari et al found that. high, medium and low
adherence accounted for 45.5%, 26.2% and 28.3% of study participants respectively which are
consistent with the findings in the poor glycaemic control group. **Waari et al also found that a
significant association existed between medication adherence and glycaemic control as well as
that poor adherence was associated with poor family support in self-management of DM. The
similarity between the findings by Waari et al.and of this study could probably be due to fact that
both studies were conducted among African population aged 18 years and above, and MMAS-8
and HbAlc were used to assess medication adherence and glycaemic control respectively. Wong
et al in a study among diabetic patients in China reported findings that are in consonance with
the findings ‘of this study, as 32.2% participants had low adherence and good medication
adherence was found to correlate with better glycaemic control (P 0.007). *® Mayberry et al in
the United States also reported findings that are in consonance with the findings of this study as
they found that diabetic patients with poor medication adherence were more likely to have poor

family support and ultimately poor glycaemic control. *°



Conclusion(conclusion should be write in present tense and better to write T2DM patients

instead of participants)

This study concludes showed that participants with good glycaemic control had stronger family
support than their contemporaries with poor glycaemic control. It also showed that participants
with good glycaemic control were more drug-adherent than those with poor glycaemic control.
In order to improve the overall health outcome of patients with T2DM, It is therefore:-necessary
to emphasise on medication adherence and family-based intervention in<the holistic care of

T2DM.

References

1. World Health Organization. Diabetes fact sheets. Available at:https://www.who.int/news-

room/fact-sheets/detail/diabetes. Accessed on:27/05/2020.

2. American Diabetes Association. Standards-of Medical Care in Diabetes-2017. Diabetes

Care.2017; 40(1): S11 - 98.

3. Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo J, (ed). Harrison’s
principles of .Internal Medicine. 18th Edition. United States of America: McGraw-Hill

Companies Inc.; 2012.

4. International = Diabetes Federation Africa. Available at: https://idf.org/our-

network/regions-members/africa/diabetes-in-africa.html. Accessed on 29/05/2020.

5. Whiting DR, Guariguata L, Weil C, Shaw J. IDF Diabetes atlas: Global estimates of the

prevalence of diabetes for 2011 and 2030. Diabetes Res ClinPract. 2011; 94: 311-21.

6. Centres for Disease Control and Prevention. National diabetes fact sheet: national

estimates and general information on diabetes and prediabetes in the United States. U.S.



10.

11.

12.

13.

14.

Department of Health and Human Services, Centers for Disease Control and Prevention;

Atlanta, GA: 2011. 2011

Ogbera AO, Ekpebegh C. Diabetes mellitus in Nigeria: The past, present and future.
World J Diabetes. 2014; 5(6): 905-911.

Adeniyi OV, Yogeswaran P, Wright G, Longo-Mbenza B. Diabetic patients" perspectives
on the challenges of glycaemic control. Afr J Prim Health Care Fam:Med. 2015; 7(1):1-
8.

Chinenye S, Uloko AE, Ogbera AO, Ofoegbu EN, Fasanmade OA, Fasanmade AA, et al.
Profile of Nigerians with diabetes mellitus —Diabcare Nigeria study group (2008): Results

of a multicenter study. Indian J EndocrinolMetab. 2012; 16(4): 558 — 64.

Sanal TS, Nair NS, Adhikari P. Factors associated with poor control of type 2 diabetes

mellitus: a systematic review and -meta-analysis. J Diabetol. 2011; 3:1.

Amiya RA, Poudel KC, ‘Poudel-Tandukar k, Pandey KT, Pandey JP. Perceived Family
Support, Depression-and Suicidal ldeation among People Living with HIV/AIDS; A

Cross-sectional Study in the Kathmandu Valley, Nepal. PLoS One. 2014; 9(3): 1-6.

Baig AA, Benitez A, Quinn MT, Burnet DL. Family interventions to improve diabetes

outecomes.for adults. Ann N'Y Acad Sci. 2015;1353(1):89-112.

Keogh KM, Smith SM, White P, McGilloway S, Kelly A, Gibney J, et al. Psychological
family intervention for poorly controlled type 2 diabetes. Am J Manag Care. 2011; 17(2):
105 - 13.

Vaccaro JA, Exebio JC, Zarini GG, Huffman FG. The Role of Family/Friend Social
Support in Diabetes Self-Management for Minorities with Type 2 Diabetes. World J Nutr
Health. Health. 2014; 2(1): 1-9.



15.

16.

17.

18.

19.

20.

21:

22.

Vrijens B, De Geest S, Hughes DA, Przemyslaw K, Demonceau J, Ruppar T, et al. A
new taxonomy for describing and defining adherence to medications. Br J
ClinPharmacol. 2012;73(5):691-705.

Mayberry LS, Osborn CY. Family support, medication adherence, and glycemic control
among adults with type 2 diabetes. Diabetes care. 2012;35(6):1239-45.

Chua SS, Chan SP. Medication adherence and achievement of glycaemic targets in
ambulatory type 2 diabetic patients. J Appl Pharm Sci.2011;1(4):55-59.

Ashur ST, Shah SA, Bosseri S, Fah TS, Shamsuddin K. Glycaemic control status among
type 2 diabetic patients and the role of their diabetes coping behaviours: a clinic-based

study in Tripoli, Libya. Libyan J Med. 2016; 11(1):31086, DOI: 10.3402/ljm.v11.31086.

Odume BB, Ofoegbu OS, Aniwada EC, Okechukwu EF. The influence of family
characteristics on glycaemic control among adult patients with type 2 diabetes mellitus
attending the general outpatient clinic, National Hospital, Abuja, Nigeria. S AfrFamPract.

2015; 57(6): 347-52.

lloh GU, Amadi AN. Family support, medication adherence andglycaemic control among
ambulatory type 2 diabetic Nigerians in a primary care clinic in Eastern Nigeria. J Health

Res Rev. 2018; 5(2):71<7.

Hajian-Tilaki K. Sample Size Estimation in Epidemiologic studies. Caspian J Intern

Med: 2011 2(4): 289-298.

Igwe OU, Anyanwu AC, Olopade OB, Fasanmade OO, Okonyia NL, Adedugbe TA, et
al. Audit of Intermediate Glycaemic Outcomes Among Patients with Type 2 Diabetes in

Lagos, Nigeria. Diabetes Clinical Care; Genetics and Epidemiology. 2014; MON-0978.



23.

24,

25.

26.

27.

28.

29.

Sacks DB, Arnold M, Bakris GL, Bruns DE, Horvath AR, Kirkman MS, et al.; National
Academy of Clinical Biochemistry. Position statement executive summary: guidelines
and recommendations for laboratory analysis in the diagnosis and management of

diabetes mellitus. Diabetes Care. 2011; 34(6): 1419-1423.

Geistanger A, Arends S, Berding C, Hoshino T, Jeppsson JO, Little R, et al. On behalf of
the IFCC Working Group on Standardization of HBALC: Statistical: Methods for
Monitoring the Relationship between the IFCC Reference Measurement. Procedure for
Haemoglobin Alc and the Designated Comparison Methods inthe United States, Japan

and Sweden. Clin. Chem. 2008; 54(8): 1379-85.

Hirst JA, McLellan JH, Price CP, English E, Feakins. BG, Stevens RJ, Farmer AJ.
Performance of point-of-care HbAlc test devices: implications for use in clinical

practice—a systematic review and meta-analysis..ClinChemLabMed. 2017;55(2):167-80.

World Health Organisation. WHO STEPS Instrument for Chronic Disease Risk Factor

Surveillance. Available at:www.who.int/chp/steps/STEPS Instrument v2.1.pdf.

Accessed on 30/11/2017.

Procidano ME, Heller K. Measures of perceived social support from friends and from

family: Three validation studies. Am J Community Psychol. 1983;11(1):1-24.

Morisky DE, Ang A, Krousel - Wood M, Ward HJ. Predictive validity of a medication

adherence :measure in an outpatient setting. J. Clin. Hypertens. 2008; 10(5): 348-354.

Tol A, Baghbanian A, Rahimi A, Shojaeizadeh D, Mohebbi B, Majlessi F. The
Relationship between perceived social support from family and diabetes control among

patients with diabetes type 1 and type 2. J Diabetes MetabDisord.2011; 10: 21 - 8.



30.

31.

32.

33.

34.

35.

36.

37.

Adetunji AA, Ladipo MMA, Irabor AE and Adeleye JO. Perceived Family Support and

Blood Glucose Control in Type 2 Diabetes. Diabetes Int.2009; 15(2): 18 - 9.

Garcia-Huidobro D, Bittner M, Brahm P, Puschel K. Family intervention to control type

2 diabetes: a controlled clinical trial. Fampract 2010; 28(1): 4 — 11.

Gao J, Wang J, Zheng P, Haardorfer R, Kegler MC, Zhu Y, Fu H. Effects of self-care,
self-efficacy, social support on glycemic control in adults with _type 2 diabetes. BMC

FamPract. 2013; 14(1):66 — 71

Fatusin A, Agboola S, Shabi O, Bello I, Elegbede O,“Fatusin B. Relationship between
family support and quality of life of type-2 diabetes mellitus patients attending family

medicine clinic, federal medical centre, Ido—EKiti. Niger J FamPract. 2016; 7(2):3-11.

Osuji NA, Ojo OS, Malomo SO, Sogunle PT, Egunjobi:AO, Odebunmi OO. Relationship
between glycemic control and perceived family support among people with type 2
diabetes mellitus seen in-a.rich kinship -network in Southwest Nigeria. Fam Med
Community Health. 2018;6(4):168-77.

Chew BH, Hassan NH, Sherina MS. Determinants of medication adherence among adults
with type 2 diabetes mellitusin three Malaysian public health clinics: a cross-sectional
study. Patient Prefer Adherence. 2015;9:639 — 648.

Alkhoshaiban-A, Hassan Y, Loganathan M, Alomary M, Morisky DE, Alawwad B. Type
IT Diabetic Patients' Satisfaction, Medication Adherence, and Glycemic Control after the

Application of Pharmacist Counseling Program. Arch PharmaPract2019;10(4):127-36.

Fadare J, Olamoyegun M, Gbadegesin BA. Medication adherence and direct treatment
cost among diabetes patients attending a tertiary healthcare facility in Ogbomosho,

Nigeria. Malawi Med J. 2015;27(2):65-70.



38. Waari G, Mutai J, Gikunju J. Medication adherence and factors associated with poor
adherence among type 2 diabetes mellitus patients on follow-up at Kenyatta National
Hospital, Kenya. Pan Afr Med J.2018;29(1):1-5.

39. Wong MC, Wu CH, Wang HH, Li HW, Hui EM, Lam AT, et al. Association between the

8 - item Morisky medication adherence scale (MMAS - 8) score and glycaemic control

among Chinese diabetes patients. J ClinPharmacol. 2015; 55(3):279-87.



