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INTRODUCTION

Diabetes mellitus is a challenging chronic condition and health 
burden.[1] Previous studies in Saudi Arabia have estimated 
the prevalence of diabetes among adults to be around 23%.[2] 
Primary care clinics have an essential role in the prevention, 
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diagnosis and management of diabetes. Strategies to improve 
diabetes control include interventions that facilitate structured 
review of patients, patient education, and enhancement of 
nurses’ role in patients care.[3] Register-recall systems have 
been one method used in guiding physicians to annually 
review patients with chronic conditions.[4,5] Structured and 
regular review of diabetics have shown to be effective in 
improving the process of their care.[6,7] Reports have shown 
positive outcomes from utilizing register-recall systems such 
as improvement in glycemic control, quality of life, as well 
as in the number of recommended laboratory screening.[3,6-10]

The majority of primary care clinics in Saudi Arabia are 
walk-in clinics that are supported by secondary or tertiary care 
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hospitals. Although computerized systems are widely utilized 
in sending reminders to patients for scheduled appointments,  
a register-recall system that periodically identifies patients 
not meeting their treatment targets (e.g., uncontrolled 
diabetes) and actively recalls them for review is lacking. At 
King Abdul-Aziz housing city, eleven primary care clinics 
serve a catchment area of about 53,000 registered patients 
with over 2000 patients having type 2 diabetes. The clinics 
are walk-in clinics with no register-recall system in place. 
A large number of patients with uncontrolled diabetes attend 
those clinics.[11-13]

The objective of this study was to examine whether 
implementing a register-recall system in a primary care 
setting, to identify patients with uncontrolled diabetes 
annually and actively recall them for review, is superior in 
improving glycemic control as compared to routine care.

MATERIALS AND METHODS

Subjects and Setting

In this open-labeled trial, two out of elevan primary care 
clinics at King Abdul-Aziz housing city with closely matched 
demographics were selected. The two clinics were then 
cluster-randomized to receive intervention (register-recall) 
versus routine care (no recall). Uncontrolled diabetes was 
defined as having A1c level of 7.5% or above, and patients 
were identified in both clinics using a computerized database 
for diabetics at King Abdul-Aziz housing city, Riyadh. 
Register-recall intervention was done through a clinic 
coordinator via phone calling, and patients were offered a 
twenty-minute appointment with their primary care physician 
within one week of the phone call. During the recall session, 
patients’ medications and compliance were reviewed and 
then managed accordingly. No new medical intervention was 
utilized among the two groups (i.e., both groups received 
routine medical treatment as available at King Abdul-
Aziz housing city and as guided by American Diabetes 
Association guidelines.[14] Patients from both clinics were 
then followed up for 6 months (August 2015-January 2016). 
Baseline characteristics of the two groups were noted from 
computerized records and included: Age, gender, type and 
duration of diabetes, body mass index, glycated hemoglobin, 
blood pressure, and low-density lipoprotein levels. Outcome 
measures (A1c as well as BP and LDL) were compared at 
3 months and the end of the trial.

Sample Size and Data Analysis

A total of 128 patients were studied. Power was set at 80%, 
Type I error set at 5%, and standardized effect size of 0.5 
yielding an estimated sample size of 64 patients per group.[8,15] 
Data collection was performed independently, an intention 
to treat analysis was applied, and SPSS was used for data 

analysis. Mean A1c values and categorical A1c were used in 
comparing the two groups. T-test and Chi-square were used 
to compare mean A1c values and categories, respectively. 
A P-value < 0.05 was considered to be significant in this study.

Exclusion Criteria

Active patients with an A1c level of 7.5% or above were 
included in our study, while inactive patients (not seen within 
the past 2 years) and patients with A1c < 7.5% were excluded.

Ethical Considerations

Patients were treated equally in both groups. No new 
medications were specifically trialed. The only intervention 
was “register-recall” of patients with uncontrolled diabetes to 
attend the clinic for review. Patients’ autonomy was respected 
should they declined attending for review (verbal consent 
over the phone). Data were collected in a confidential manner 
and approval was granted by King Abdullah International 
Medical Research Center (KAIMRC).

RESULTS

Glycemic Control

At 3 months, the mean difference (MD) of A1c between the 
two groups was −0.39 (95% CI = −1.01-0.23, P = 0.22). 
While at 6 months, the MD of A1c between the two groups 
was −0.44 (95% CI = −1.06-0.18, P =0.16) (Tables 1 and 2). 
Different A1c thresholds for uncontrolled diabetes were used 
in comparing the two groups. At 6 months, the odds ratio 
(OR) of  having uncontrolled diabetes  (A1c ≥ 7.5%)  in  the 
intervention group was less than the control group (OR = 0.24, 
95% CI = 0.03-2.19, P =0.37). The odds of having uncontrolled 
diabetes in the intervention group continues to be less than 
that in the control group when increasing the defining A1c 
threshold of uncontrolled diabetes. However, the odds 
increase with increasing A1c threshold: (OR = 0.4, 95% 
CI = 0.16-0.99, P = 0.07) when defining uncontrolled diabetes 
as A1c ≥ 8.5%, and (OR = 0.59, 95% CI = 0.2-1.2, P = 0.2) 

Table 1: Outcome measures at 3 months (n=128)
Outcome 
variable

Intervention  
(n=64)

Control  
(n=64)

MD* 95% CI

Mean A1c (%) 9.88 (1.75) 10.27 (1.82) −0.39 −1.01-0.23
Mean 
SBP (mmhg)

124 (15) 133.9 (19.9) −9.9 −16.1-−3.74

Mean 
DBP (mmhg)

72.5 (8.9) 70.6 (10.8) 1.9 −1.56-5.36

Mean 
LDL (mmol/l)

2.74 (1) 2.69 (0.95) 0.05 −0.29-0.39

*MD: Means difference, CI: Confidence interval, A1c: Glycated 
hemoglobin, SBP: Systolic blood pressure, DBP: Diastolic blood 
pressure, LDL: Low-density lipoprotein
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at A1c ≥ 9.5%. At a presumptive threshold of A1c ≥ 10.5% 
for uncontrolled diabetes, the odds of having uncontrolled 
diabetes become equal between the two groups (OR = 1, 95% 
CI= 0.49-2.02, P = 1). However, none of the above results 
reaches statistical significance (Table 3).

Systolic BP (SBP)

At 3 and 6 months, the MD of SBP between the two groups was 
statistically significant (MD = –9.9, 95% CI = –16.6-–3.74, 
P = 0.002) and (MD = −7, 95% CI = –12.7-1.3, P = 0.015), 
respectively (Tables 1 and 2).

Diastolic BP (DBP)

At 3 months, the MD of DBP between the two groups was 
1.9 (95% CI = –1.56-5.36, P = 0.28), while increasing to 
3.1 (95% CI = 0.02-6.18, P =0.048) at 6 months.

LDL

No statistically significant difference was observed in Low 
density liporotein (LDL) levels between the two groups at 3 
and 6 months (MD = 0.05, 95% CI = –0.29-0.39, P = 0.77) 
and (MD = 0.1, 95% CI = –0.23-0.43, P = 0.55), respectively 
(Tables 1 and 2).

DISCUSSION

Patients included in both arms of this study had a relatively 
advanced disease. Mean A1c and duration of diabetes in the 
intervention and control groups at baseline were 10.14% and 
7.6 years versus 10.4% and 7.9 years, respectively. While 
mean body mass index was 32.4 for the intervention group 
and 32.6 for the control group. The two groups had close 
demographics and characteristics at baseline (mean age, 
gender, type of diabetes, treatment modality, BP, and lipid 
control) (Table 4). The response rate in the intervention group 
was 64.1%, and patients were analyzed in their respective 
group in an intention to treat analysis to account for “no 
show.” Modest glycemic improvements were observed at 
3 and 6 months (MD −0.39 and −0.44, respectively)  in  the 
intervention group. The results although encouraging did not 
reach statistical significance (Tables 1 and 2). Categorical 
A1c groups were also compared between the two groups, and 
different thresholds for defining uncontrolled disease were 
used to detect potential differences between the two groups. 
When setting “acceptable control” of diabetes to a level up 
to  7.5%,  the  odds  of  having  uncontrolled  disease  (≥7.5%) 
in the intervention group was lowest (OR = 0.24, 95% 
CI = 0.03-2.19, P = 0.37). The odds of having uncontrolled 
disease increase with increasing A1c threshold, despite 
continuing to be less in the intervention group, until a 
threshold of 10.5% where the two groups start to have the 
same odds of having an uncontrolled disease (OR = 1, 95% 
CI = 0.49-2.02, P = 1) (Table 3). Although the results are of 
no statistical significance, the trend is interesting and can 
perhaps be explained by the challenge faced in managing 
uncontrolled  diabetes  at  an A1c  level  ≥  10.5%,  at  which 
level re-calling patients, per se, may not have a direct effect 
on glycemic improvements. Among those interviewed 
(n = 41) in the intervention arm, reasons contributing to 
uncontrolled diabetes state included: Non-compliance to 
treatment (24.4%), suboptimal treatment (65.9%), and non-
compliance to lifestyle advice (82.9%). Non-compliance 
to treatment involved: Not taking the medications at all, 
not taking the medications as prescribed, or not taking the 
medications regularly. While suboptimal treatment involved: 

Table 2: Outcome measures at 6 months (n=128)
Outcome 
variable

Intervention  
(n=64)

Control  
(n=64)

MD* 95% CI

Mean A1c (%) 9.86 (1.83) 10.30 (1.76) −0.44 −1.06-0.18
Mean 
SBP (mmHg)

124.4 (13.5) 131.4 (18.5) −7 −12.7-−1.3

Mean 
DBP (mmhg)

71.8 (9.1) 68.7 (8.5) 3.1 0.02-6.18

Mean 
LDL (mmol/l)

2.75 (0.98) 2.65 (0.92) 0.1 −0.23-0.43

*MD: Means difference, A1c: Glycated hemoglobin, SBP: Systolic 
blood pressure, DBP: Diastolic blood pressure, LDL: Low-density 
lipoprotein

Table 3: Odds ratio of having uncontrolled diabetes for different glycemic control thresholds at 6 months (n=128)
A1c threshold (%) Intervention (n=64) (%) Control (n=64) (%) OR 95% CI
A1c <7.5 4 (6.3) 1 (1.6) 0.24 0.03-2.19
A1c ≥7.5 60 (93.7) 63 (98.4)
A1c <8.5 17 (26.6) 8 (12.5) 0.4 0.16-0.99
A1c ≥8.5 47 (73.4) 56 (87.5)
A1c <9.5 29 (45.3) 21 (32.8) 0.59 0.29-1.2
A1c ≥9.5 35 (54.7) 43 (67.2)
A1c <10.5 38 (59.4) 38 (59.4) 1 0.49-2.02
A1c ≥10.5 26 (40.6) 26 (40.6)

OR: Odds ratio, A1c: Glycated hemoglobin, CI: Confidence interval
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Oral treatment needing escalation, insulin needing to be 
started, and insulin dose needing escalation.

In a Canadian study by Lin et al., where they followed 
68 diabetics for 3 years, improvements in A1c were 
observed in the intervention group who received reminder 
phone calling and thirty-minute appointments as well 
as using structured flow sheets. A1c reduction of 0.6% 
was  statistically  significant  (95%  CI  =  −0.086  to  −1.1, 
P <0.05) in the intervention group.[9] There results, despite 
encouraging, did not quite reach their set guideline targets of 
A1c < 7%. Moreover, Lin et al. did not mention the baseline 
glycemic control for their patients in their report.[9] A larger 
study by Eccles et al. (dream trial), where 3608 patients 
in 58 practices randomized to receive register-recall 
versus control were followed up for 15 months, found 
almost no difference in glycemic control between the two 
compared groups at the end of their trial (MD = −0.04, 95% 
CI = −0.18-0.10).[6] Importantly, diabetic patients in the dream 
trial had a significantly better control of diabetes compared 
to our group of patients at baseline (A1c: 7.5% vs. 10.14%). 
Changes in BP reading between the two groups in our 
study were a secondary outcome. Interestingly, statistically 
significant improvements in SBP in the intervention group 
were observed at 3 and 6 months (MD = −9.9, P = 0.002) 
and  (MD  =  −7,  P = 0.015), respectively. Despite being 
a positive outcome that supports a regular review of 
patients to achieve better BP control, it is important to 
mention that both groups had a relatively controlled BP 
at the beginning of the trial (Table 4). Other studies have 
reported improvement in SBP (4.7 mmHg) among patients 
with diabetes after a comparable intervention.[9] However, 

their results were not of statistical significance (95% 
CI = 2.7-–12, P = 0.21). Non-significant SBP observation 
was  also  reported  in  the  dream  trial  (MD  =  −1.56,  95% 
CI  =  −4.54-1.42).[6] Changes in DBP, barely reaching 
statistical significance, were noted in the intervention group 
at 6 months (MD = 3.1, P = 0.048). However, the small 
change is unlikely to be of clinical significance. Marginal 
and non-statistically significant changes were observed at 3 
and 6 months for LDL between the two groups in our study 
(MD = 0.05 and 0.1, respectively). Our results vary from 
Lin et al. study where a statistically and clinically relevant 
improvement  in  LDL  was  observed  (−0.59  mmol/l,  95% 
CI = −0.2-0.97, P < 0.01). Their follow-up was longer than 
ours, and perhaps this could explain the above difference in 
results.[9] Eccles et al., have also demonstrated a significant 
reduction in cholesterol levels among patients with diabetes 
receiving register-recall intervention (MD = 0.15, 95% 
CI = –0.25-–0.06).[6]

Limitations of our study include being of a relatively small 
sample size and short duration of follow-up. On the other 
hand, strengths of our current study include being prospective 
and randomized; thus reducing the risk of bias.

CONCLUSION

Modest, statistically insignificant, glycemic improvements 
were observed in this trial of patients with poorly controlled 
diabetes, while significant SBP improvement was achieved. 
The role of register-recall is unclear when dealing with very 
poorly controlled disease (A1c ≥ 10.5%).

Table 4: Baseline characteristics of the intervention and control groups
Variable Intervention (n=64) Control (n=64)
Age in years (mean+SD)* 52 (12.7) 51.6 (9.6)
Gender

Male 30 (47%) 32 (50%)
Female 34 (53%) 32 (50%)

Type of diabetes
Type II 64 (100%) 64 (100%)

Treatment type
Oral (metformin, gliclazide, sitagliptin) 30 (46.9%) 26 (40.6%)
Oral (metformin, gliclazide, sitagliptin)+Insulin (glargine, lispro, pre-mixed) 34 (53.1%) 38 (59.4%)

Duration of diabetes in years 7.6 (2.6) 7.9 (2.5)
Mean A1c (%) 10.14 (1.6) 10.4 (1.6)
Mean SBP (mmhg) 125.5 (13.8) 128.7 (15.9)
Mean DBP (mmhg) 72.2 (9.3) 69.4 (8.6)
Mean LDL (mmol/l) 2.7 (1) 2.75 (1.3)
Mean BMI 32.4 (5.6) 32.6 (8)

*Mean+SD used for age, duration of diabetes, A1c, SBP, DBP, LDL, and BMI. *SD: Standard deviation, SBP: Systolic blood pressure, 
DBP: Diastolic blood pressure, LDL: Low-density lipoprotein, BMI: Body mass index. Percentages used for: Gender, type of diabetes, and 
treatment type
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