
Introduction 
Hypertension (HTN) is a global health issue affecting 
populations in both developed and developing worlds.1 
HTN is associated with lifelong chronicity and, if not 
controlled, it can result in stroke, neurological disorders 
and low quality of life (QOL).1 

According to a recent meta-analysis, the overall HTN 
prevalence in Pakistan reportedly ranges from 3% to 
77.5%.2 It is a major modifiable risk factor of many serious 
medical illnesses, including coronary artery disease (CAD), 
chronic kidney disease (CKD), congestive cardiac 
failure(CCF), peripheral arterial disease (PAD) and 
cerebro-vascular diseases.1 

In Pakistan, urban population has a higher HTN prevalence 
most probably due to higher consumption of added salt, 
saturated fats and oils, less consumption of fruits, vegetables 
and fibre, and a lifestyle that adds to a higher probability of 
developing HTN. At the beginning of the millennium, 
approximately one-quarter of the world's population was 
suffering from high blood pressure (BP) and it was projected 
that that by the year 2025, this figure might reach 29%.3 

Several studies on a smaller scale assessed HTN prevalence 

in Pakistan,4 but due to unawareness of patients and the 
ever-changing incidence of the disease, no exact figures 
could be quoted. Awareness and guidance among patients 
and relatives can reduce this number significantly and 
morbidity benefits can be achieved to a large extent.1,5 

In 2013, a meta-analysis observed the effect of salt 
reduction on BP, lipid profile and hormonal profile, and 
concluded that salt reduction showed a modest effect on 
lowering BP and a small lipid-lowering effect. The study 
also suggested that low dietary salt intake would help in 
reducing pressures and prevent cerebro-vascular 
diseases.6 A South Korean study reported that lifestyle 
modifications, such as physical activity and reduced 
intake of added salt, can control high BP.7 

Also, consumption of vegetables, fruits and legumes is 
more helpful in controlling BP along with weight-loss and 
exercise.6 A local study witnessed that around 60% 
people with HTN had awareness regarding the disease, 
and women were more likely to be aware than males.8 

The current study was planned to evaluate the level of 
awareness and rates of adherence to lifestyle modification 
initiatives in patients with HTN in a tertiary care setting. 

Subjects and Methods 
The descriptive study was conducted from January to 
June 2019 at the Pakistan Institute of Medical Sciences 
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(PIMS), Islamabad, Pakistan. After approval from the 
institutional ethics review committee, the sample size 
with confidence level 95%, anticipated proportion with 
awareness 67%8 and relative precision 10%. The sample 
was raised using non-probability consecutive sampling 
technique from among inpatients and outpatients. 

Those included were adult patients of either gender with 
JTN history of at least 1 year. Those who were critically ill 
in the intensive care unit (ICU), and women with 
pregnancy induced HTN were excluded. 

After taking written informed consent from the subjects, 
data was collected using a structured questionnaire. The 
primary outcome measure was awareness of and 
adherence to lifestyle modifications for HTN control. 
Obesity was measured using WHO guidelines criteria for 
Asian populations.9  

Data entry was done in MS Excel. Data was analysed using 
SPSS 20. Categorical variables were expressed as 
frequencies and percentages. Numerical variables were 
expressed as mean and standard deviation. Awareness 
and adherence components were stratified according to 
gender and age of the patients using chi-square test. 
P<0.05 was considered statistically significant. 
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Table-1: Demographic characteristics (n=294). 
 
                                                                                         No of cases                                     %age 
 
Age (years)                                                                                                                                     
20-29.9                                                                                      9                                                  3.1% 
30-39.9                                                                                     28                                                 9.5% 
40-49.9                                                                                     62                                               21.1% 
50-59.9                                                                                     98                                               33.3% 
60 or above                                                                             97                                               33.0% 
Mean ± SD                                                                                                  53.3 ± 12.1                 
Gender                                                                                                                                              
Male                                                                                         132                                              45.6% 
Female                                                                                    160                                              54.4% 
BMI categories (kg/m2)                                                                                                           
Low BMI < 18.5%                                                                10                                                 3.5% 
Normal 18.5-22.9                                                                 65                                               22.1% 
Over weight 23-27.5                                                          108                                              36.6% 
Obese > 27.5                                                                        127                                              43.1% 
Mean ± SD                                                                                                    27.1 ±5.9                  
Comorbidities                                                                                                                               
Yes                                                                                            201                                              68.4% 
No                                                                                               93                                               31.6% 
Duration of hypertension (years)                                                                                       
Mean ± SD                                                                                                    8.2 ± 7.1                   
Marital status                                                                                                                                     
Married                                                                                   267                                              90.8% 
Unmarried                                                                               22                                                 7.5% 
Widow                                                                                       5                                                  1.7% 
 

SD: Standard deviation, BMI: Body mass index.

Table-2: Awareness and adherence regarding lifestyle modifications (n=294). 
 
                                                                                                                        No of cases        %age 
 
Do you know exercise is important for Hypertensives? 
Yes                                                                                                                           205                69.7% 
No                                                                                                                              89                 30.3% 
Do you do any sort of exercise? 
Yes                                                                                                                           104                35.4% 
No                                                                                                                             190                64.6% 
If yes, do you do exercise for more than 
150 minutes a week 
Yes                                                                                                                             71                 24.1% 
No                                                                                                                             223                75.9% 
If no, do you face any barriers while exercise 
Yes                                                                                                                           185                62.9% 
No                                                                                                                             109                37.1% 
Where do you do exercise? 
Outdoor                                                                                                                   31                 10.5% 
Indoor                                                                                                                        9                    3.1% 
Do you smoke? 
Yes                                                                                                                            .40                 13.6% 
No                                                                                                                             254                86.4% 
If yes, how many packs per year do you smoke? 
1 packs a year                                                                                                        16                  5.4% 
< 5 packs a year                                                                                                   19                  6.5% 
> 5 packs a year                                                                                                   41                 13.9% 
Do you know sodium Diet restriction is important 
for hypertensives? 
Yes                                                                                                                           270                91.8% 
No                                                                                                                              24                  8.2% 
Are you following diet sodium restriction? 
Yes                                                                                                                           244                83.0% 
No                                                                                                                              50                 17.0% 
Do you DASH diet is important for hypertension? 
Yes                                                                                                                           222                75.5% 
No                                                                                                                              72                 24.5% 
Are you following DASH diet? 
Yes                                                                                                                           185                62.9% 
No                                                                                                                            109                37.1% 
Do you know diet rich in mineral/proteins is important 
for hypertensive? 
Yes                                                                                                                           168                57.1% 
No                                                                                                                            126                27.9% 
Are you taking such diet? 
Yes                                                                                                                           136                46.3% 
No                                                                                                                             158                53.7% 
Do you consume alcohol? 
Yes                                                                                                                            10                  3.4% 
No                                                                                                                             284                96.6% 
If yes, were you advised to quit alcohol? 
Yes                                                                                                                            25                  8.5% 
No                                                                                                                             269                91.5% 
Do you know regular measurement of BP & 
F/U is important for hypertensive? 
Yes                                                                                                                           247                84.0% 
No                                                                                                                              47                 16.0% 
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Results 
Of the 294 patients, 160(54.4%) were women. The overall 
mean age was 53.3±12.1 years and mean body mass 
index was 27.1±5.9kg/m2, and mean duration of 
hypertension was 8.2±7.1 years. There were 127(43.1%) 
obese and 108(36.6%) overweight patients. Overall, 
267(90.8%) subjects were married, 201(68.4%) had co-
morbidities and 40(13.6%) were smokers.  

Of the total, 205(69.7%) knew the importance of exercise, 
but 104(35.4%) were doing it; 270 (91.8%) were aware of 
restriction of sodium diet, but 244(83%) were adhering to 
it; 222 (75.5%) knew the importance of dietary 
approaches to stop hypertension (DASH) diet, but 
185(62.9%) were adhering to it; and 247(84%) were aware 
that regular blood pressure measurement and follow-ups 
were important, but 150(51%) were adhering to it. 

Likewise, 279 (94.9%) patients were told to regularly take 
anti-hypertensive medications, but 240 (81.6%) were 
taking them regularly; and 201(68.4%) knew that obesity 
was related to HTN, but 71(24.1%) were following any 
weight-loss programme. In majority of the cases 261 
(88.8%), friends and family were supportive (Table-2). 

Male patients were better aware of the importance of exercise 
and participation in sports and were associated with smoking 
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                                                                                                                        No of cases        %age 
 
Do you do frequent measurements & regular check-ups? 
Yes                                                                                                                           150                51.0% 
No                                                                                                                            144                49.0% 
Were you told that anti-hypertensive to be taken regularly? 
Yes                                                                                                                           279                94.9% 
No                                                                                                                              15                  5.1% 
Do you take regular medications? 
Yes                                                                                                                           240                81.6% 
No                                                                                                                             54                 18.4% 
Is there any stress in your life? 
Yes                                                                                                                           133                45.2% 
No                                                                                                                             161                54.8% 
Were you advised to decrease stress by any means? 
Yes                                                                                                                             86                 29.3% 
No                                                                                                                             208                70.7% 
Do you know that obesity is related to hypertension? 
Yes                                                                                                                           201                68.4% 
No                                                                                                                              93                 31.6% 
Are you following any weight loss programme? 
Yes                                                                                                                             71                 24.1% 
No                                                                                                                            223                75.9% 
Do your friends & family support you to 
be compliant or not? 
Yes                                                                                                                           261                88.8% 
No                                                                                                                              33                 11.2%

Table-3: Overall and stratified awareness and adherence of lifestyle modifications according to gender (n=294). 
 
                                                                                                                                                                           Total (n=294)                                                        Gender                                                            p-value 
                                                                                                                                                                                                                                Male (n=134)                       Female (n=160) 
 
Do you know exercise is important for Hypertensives?                                                                                                                                                                                                                                   
Yes                                                                                                                                                                          205 (69.7%)                             103 (76.9%)                                102 (63.8%)                                0.01 
No                                                                                                                                                                            89 (30.3%)                               31 (23.1%)                                  58 (36.2%)                                      
Do you do any exercise?                                                                                                                                                                                                                                                                                                    
Yes                                                                                                                                                                          104 (35.4%)                              58 (43.3%)                                  46 (28.8%)                                0.009 
No                                                                                                                                                                           190 (64.6%)                              76 (56.7%)                                 114 (71.2%)                                     
If yes, do you do exercise for more than 150 minutes/week?                                                                                                                                                                                                                      
Yes                                                                                                                                                                           71 (24.1%)                               38 (28.4%)                                  33 (20.6%)                                 0.12 
No                                                                                                                                                                           223 (75.9%)                              96 (71.6%)                                 127 (79.4%)                                     
If not, do you face any barrier for exercise?                                                                                                                                                                                                                                                          
Yes                                                                                                                                                                          185 (62.9%)                                79 (51%)                                   106 (66.2%)                                0.19 
No                                                                                                                                                                          109 (37.1%)                                55 (41%)                                    54 (33.8%)                                      
Do you participate in any sort of sports?                                                                                                                                                                                                                                                                 
Yes                                                                                                                                                                           40 (13.6%)                               30 (22.4%)                                    10 (6.3%)                               <0.001 
No                                                                                                                                                                          254 (86.3%)                             104 (73.6%)                                150 (93.8%)                                     
If yes, outdoor or indoor? (n=40)                                                                                                                                                                                                                                                                                
Outdoor                                                                                                                                                                  31 (77.5%)                                 24 (80%)                                     7 (70.0%)                                  0.15 
Indoor                                                                                                                                                                     9 (22.5%)                                    6 (20%)                                       3 (30.0%)                                        
Do you smoke?                                                                                                                                                                                                                                                                                                                       
Yes                                                                                                                                                                           77 (26.1%)                                 71 (53%)                                       6 (3.8%)                                <0.001 
No                                                                                                                                                                          217 (73.9%)                                63 (47%)                                   154 (96.3%)                                     
If yes, <1 pack year, <5 pack year or > 5 pack year? (n=76)                                                                                                                                                                                                                       
Less the 1 pack year                                                                                                                                           16 (21.0%)                               15 (21.1%)                                    1 (20.0%)                                  0.15 
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                                                                                                                                                                           Total (n=294)                                                        Gender                                                            p-value 
                                                                                                                                                                                                                                Male (n=134)                       Female (n=160) 
 
Less the 5-pack year                                                                                                                                          19 (25.0%)                               16 (22.5%)                                    3 (60.0%)                                        
More the 5-pack year                                                                                                                                        41 (54.0%)                               40 (56.4%)                                    1 (20.0%)                                        
Do you know sodium Diet restriction is important in hypertensives?                                                                                                                                                                                                     
Yes                                                                                                                                                                          270 (91.5%)                             129 (96.3%)                                141 (88.1%)                                0.01 
No                                                                                                                                                                              24 (8.5%)                                   5 (3.7%)                                     19 (11.9%)                                      
Are you following diet sodium restriction?                                                                                                                                                                                                                                                            
Yes                                                                                                                                                                          244 (82.9%)                             116 (86.0%)                                128 (80.0%)                                0.13 
No                                                                                                                                                                            50 (17.1%)                               18 (14.0%)                                  32 (20.0%)                                      
Do you DASH diet is important for hypertension?                                                                                                                                                                                                                                              
Yes                                                                                                                                                                          222 (75.5%)                             102 (76.1%)                                120 (75.0%)                                0.82 
No                                                                                                                                                                            72 (24.5%)                               32 (23.9%)                                  40 (25.0%)                                      
Are you following DASH diet?                                                                                                                                                                                                                                                                                        
Yes                                                                                                                                                                          185 (62.9%)                              82 (61.2%)                                 103 (64.4%)                                0.57 
No                                                                                                                                                                          109 (37.1%)                              52 (38.8%)                                  57 (35.6%)                                      
Do you know mineral/proteins diet is important for hypertensive?                                                                                                                                                                                                        
Yes                                                                                                                                                                          168 (57.1%)                              82 (61.2%)                                  86 (53.8%)                                 0.19 
No                                                                                                                                                                          126 (42.9%)                              52 (38.8%)                                  74 (46.2%)                                      
Are you taking such diet?                                                                                                                                                                                                                                                                                                 
Yes                                                                                                                                                                          136 (46.2%)                              61 (45.5%)                                  75 (46.9%)                                 0.82 
No                                                                                                                                                                           158 (53.8%)                              73 (55.5%)                                  85 (53.1%)                                      
Do you consume alcohol?                                                                                                                                                                                                                                                                                                 
Yes                                                                                                                                                                            10 (3.4%)                                  10 (7.5%)                                      0 (0.0%)                                <0.001 
No                                                                                                                                                                           284 (96.6%)                              124(92.5%)                               160 (100.0%)                                    
If yes, were you advised to quit alcohol?                                                                                                                                                                                                                                                                
Yes                                                                                                                                                                            25 (8.5%)                                 19 (14.2%)                                     0 (0.0%)                                    0.02 
No                                                                                                                                                                           269 (91.5%)                             115 (85.8%)                               160 (100.0%)                                    
Do you know regular measurement of BP & F/U is important for hypertensive?                                                                                                                                                                             
Yes                                                                                                                                                                          247 (44.1%)                             115 (85.8%)                                 32 (85.2%)                                 0.43 
No                                                                                                                                                                            47 (15.9%)                               19 (14.2%)                                  28 (14.8%)                                      
Do you do frequent measurements & regular check-ups?                                                                                                                                                                                                                             
Yes                                                                                                                                                                         150 (51.0%)                                67 (50%)                                    83 (51.9%)                                 0.74 
No                                                                                                                                                                          144 (49.0%)                                67 (50%)                                    73 (28.1%)                                      
Were you told that anti-hypertensive to be taken regularly?                                                                                                                                                                                                                     
Yes                                                                                                                                                                         279 (94.9%)                             125 (93.3%)                                154 (96.3%)                                0.25 
No                                                                                                                                                                              15 (5.1%)                                   9 (6.7%)                                       6 (3.7%)                                         
Do you take regular medications?                                                                                                                                                                                                                                                                              
Yes                                                                                                                                                                         240 (81.7%)                             112 (83.6%)                                128 (80.0%)                                0.43 
No                                                                                                                                                                            54 (18.3%)                               22 (16.4%)                                  32 (20.0%)                                      
Is there any stress in your life?                                                                                                                                                                                                                                                                                     
Yes                                                                                                                                                                         133 (45.2%)                              52 (38.8%)                                  81 (50.6%)                                 0.04 
No                                                                                                                                                                           161 (54.8%)                              82 (61.2%)                                  79 (49.4%)                                      
Were you advised to decrease stress by any means?                                                                                                                                                                                                                                        
Yes                                                                                                                                                                           86 (29.2%)                               32 (23.9%)                                  54 (33.8%)                                 0.06 
No                                                                                                                                                                           208 (70.8%)                             102 (76.1%)                                106 (66.2%)                                     
Do you know that obesity is related to hypertension?                                                                                                                                                                                                                                    
Yes                                                                                                                                                                         201 (68.3%)                             101 (75.4%)                                100 (62.8%)                                0.01 
No                                                                                                                                                                            93 (31.7%)                               33 (24.6%)                                    8 (34.2%)                                        
Are you following any weight loss programme?                                                                                                                                                                                                                                                 
Yes                                                                                                                                                                           71 (24.1%)                               44 (32.8%)                                  27 (16.9%)                                0.001 
No                                                                                                                                                                          223 (75.9%)                              90 (67.2%)                                 133 (83.1%)                                     
Do your friends & family support you to be compliant or not?                                                                                                                                                                                                                   
Yes                                                                                                                                                                         261 (88.8%)                             125 (93.3%)                                136 (85.0%)                                0.02 
No                                                                                                                                                                            33 (11.2%)                                  9 (6.7%)                                     24 (15.0%)                                     
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Table-4: Stratification of awareness and adherence of lifestyle modifications according to age (n=294). 
 
                                                                                                                                                                                                                                                       Age                                                                              p-value 
                                                                                                                                                                          Up to 40 years (n=37)         41 to 60 years (n=160)             61 or above (97) 
 
Do you know exercise is important for Hypertensives?                                                                                                                                                                                                                                   
Yes                                                                                                                                                                                   26 (70.3%)                                   123 (76.9%)                                 56 (57.7%)                   0.005 
No                                                                                                                                                                                    11 (29.7%)                                    37 (23.1%)                                  41 (42.3%)                          
Do you do any exercise?                                                                                                                                                                                                                                                                                                    
Yes                                                                                                                                                                                   20 (54.1%)                                    62 (38.8%)                                  22 (22.7%)                   0.001 
No                                                                                                                                                                                    17 (45.9%)                                    98 (61.3%)                                  75 (77.3%)                          
If yes, do you exercise more than 150 minutes/week?                                                                                                                                                                                                                                    
Yes                                                                                                                                                                                   14 (37.8%)                                    42 (26.3%)                                  15 (15.5%)                    0.01 
No                                                                                                                                                                                    23 (62.2%)                                   118 (73.7%)                                 82 (84.5%)                          
If no, do you face any barriers or hurdles                                                                                                                                                                                                                                                               
Yes                                                                                                                                                                                   19 (51.4%)                                   101 (63.1%)                                 65 (67.0%)                    0.24 
No                                                                                                                                                                                    18 (49.6%)                                    59 (36.9%)                                  32 (23.0%)                          
Do you participate in any sort of sport?                                                                                                                                                                                                                                                                   
Yes                                                                                                                                                                                   14 (37.8%)                                    20 (12.5%)                                     6 (6.2%)                    <0.001 
No                                                                                                                                                                                   23 (62.2%)                                   140 (87.5%)                                 91 (93.8%)                          
Where do you do exercise?                                                                                                                                                                                                                                                                                              
Outdoor                                                                                                                                                                         12 (85.7%)                                      15 (75%)                                     4 (66.7%)                      0.60 
Indoor                                                                                                                                                                              2 (14.3%)                                         5 (25%)                                       2 (33.3%)                           
Do you smoke?                                                                                                                                                                                                                                                                                                                       
Yes                                                                                                                                                                                    9 (24.3%)                                      42 (26.3%)                                  26 (26.8%)                    0.95 
No                                                                                                                                                                                    28 (75.7%)                                   118 (73.8%)                                 71 (73.2%)                          
If yes, how many packs per year do you smoke?                                                                                                                                                                                                                                                 
1 packs a year                                                                                                                                                               3 (33.3%)                                       9 (21.4%)                                     4 (16.0%)                      0.71 
< 5 packs a year                                                                                                                                                          3 (33.3%)                                      10 (23.8%)                                    6 (24.0%)                           
> 5 packs a year                                                                                                                                                          3 (33.3%)                                      23 (54.8%)                                  15 (60.0%)                          
Do you know sodium Diet restriction is important for hypertensives?                                                                                                                                                                                                   
Yes                                                                                                                                                                                   33 (89.3%)                                   148 (92.5%)                                 89 (91.8%)                    0.25 
No                                                                                                                                                                                     4 (10.8%)                                       12 (7.5%)                                      8 (8.2%)                            
Are you following diet sodium restriction?                                                                                                                                                                                                                                                            
Yes                                                                                                                                                                                   33 (89.2%)                                   128 (80.0%)                                 83 (85.6%)                    0.80 
No                                                                                                                                                                                     4 (10.8%)                                      32 (20.0%)                                  14 (14.4%)                          
Do you DASH diet is important for hypertension?                                                                                                                                                                                                                                              
Yes                                                                                                                                                                                   25 (67.6%)                                   126 (78.8%)                                 71 (73.2%)                    0.29 
No                                                                                                                                                                                    12 (32.4%)                                    34 (21.3%)                                  26 (26.8%)                          
Are you following DASH diet?                                                                                                                                                                                                                                                                                        
Yes                                                                                                                                                                                   21 (56.8%)                                   101 (63.1%)                                 63 (64.9%)                    0.67 
No                                                                                                                                                                                   16 (43.2%)                                    59 (36.9%)                                  34 (35.1%)                          
Do you know diet rich in mineral/proteins is important for hypertensive?                                                                                                                                                                                         
Yes                                                                                                                                                                                   23 (62.2%)                                    93 (58.1%)                                  52 (53.6%)                    0.62 
No                                                                                                                                                                                   14 (37.8%)                                    67 (41.9%)                                  45 (46.4%)                          
Are you taking such diet?                                                                                                                                                                                                                                                                                                 
Yes                                                                                                                                                                                   19 (51.4%)                                    71 (44.4%)                                  47 (47.4%)                    0.71 
No                                                                                                                                                                                    18 (48.6%)                                    89 (55.6%)                                  51 (52.6%)                          
Do you consume alcohol?                                                                                                                                                                                                                                                                                                 
Yes                                                                                                                                                                                     0 (0.0%)                                         5 (3.1%)                                       5 (0.2%)                       0.32 
No                                                                                                                                                                                   37 (100.0%)                                  155 (96.9%)                                 92 (94.8%)                          
If yes, were you advised to quit alcohol?                                                                                                                                                                                                                                                                
Yes                                                                                                                                                                                     2 (5.4%)                                        15 (9.4%)                                      8 (8.2%)                       0.73 
No                                                                                                                                                                                    35 (94.6%)                                   145 (90.6%)                                 89 (91.8%)                          
Do you know regular measurement of BP & F/U is important for hypertensive?                                                                                                                                                                             
Yes                                                                                                                                                                                   33 (89.2%)                                   127 (79.4%)                                 87 (89.7%)                    0.06 
No                                                                                                                                                                                     4 (10.8%)                                      33 (20.6%)                                  10 (10.3%)                          
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and alcohol (p<0.05). Male subjects were more aware 
regarding sodium diet, but there was no difference in terms of 
adherence to sodium-restricted diet (p=0.13). Male subjects 
were significantly more aware regarding the association of 
obesity with HTN, followed a weight-loss programme, and 
were more likely to get support from family and friends for 
compliance (p<0.05). There was no significant difference 
between the genders regarding importance of DASH diet and 
its adherence, care-seeking, and intake of medications 
(p>0.05). Females were more stressed (p=0.04) (Table-3). 

Patients aged <60 years were significantly more aware 
regarding the importance of exercise and were more 
likely to exercise (p<0.05). Patients aged up to 40 years 
were significantly participating in sports (p<0.001). Older 
patients were more frequently smoking than those aged 
<40 years (p=0.71). Those aged up to 40 years were more 
likely to get regular check-ups and were more likely to 
adhere to regular medications (Table-4). 

Discussion 
It is well established that dietary intake and other lifestyle 
factors have important implications in HTN.10 

In the present study, more than two-third patients were 
aware regarding the role of exercise for hypertensives, but 
only around one-third were adhering to any sort of exercise. 

Alefan Q. et al. also concluded high HTN knowledge, but low 
compliance with lifestyle modification.11 One local study 
concluded that knowledgeable patients were more likely to 
practise lifestyle modification strategies.12 In a study, two-
third respondents were doing physical exercises.13 Similar 
adherence to healthy lifestyle was witnessed in Ethiopia.14 

In the current study, the level of awareness was quite high, as 
>80% patients were following sodium-restricted diet, while 
close to two-third were following the DASH diet. Tibebu et al. 
reported that huge majority of their respondents were not 
adhering to lifestyle and dietary modifications, and very few 
were following salt-restricted diet.15 In one study, almost all 
patients adhered to salt restriction.12 The proportion of up to 
one-third cases not following DASH diet or any salt 
restriction in the present study is alarming and needs the 
attention of healthcare providers. 

Around half of the study population was having BP 
measured frequently and having check-ups, but more 
than 80% were taking medications regularly. In 
comparison, 92% of patients in a study agreed that anti-
hypertensive medication helped them in controlling BP.11 

The majority in the current study were overweight and 
obese; two-thirds aware of the relationship between 
obesity and HTN, but only one-fourth were following any 
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Contd. from previous page >>> 
 
                                                                                                                                                                                                                                                       Age                                                                              p-value 
                                                                                                                                                                          Up to 40 years (n=37)         41 to 60 years (n=160)             61 or above (97) 
 
Do you do frequent measurements & regular checkups?                                                                                                                                                                                                                               
Yes                                                                                                                                                                                   24 (64.9%)                                    79 (49.4%)                                  47 (48.5%)                    0.19 
No                                                                                                                                                                                    13 (35.1%)                                    81 (50.6%)                                  50 (51.5%)                          
Were you told to take anti-hypertensive regularly?                                                                                                                                                                                                                                         
Yes                                                                                                                                                                                   36 (97.3%)                                   149 (93.1%)                                 94 (96.9%)                    0.71 
No                                                                                                                                                                                      1 (2.7%)                                        11 (6.9%)                                      3 (3.1%)                            
Do you take regular medications?                                                                                                                                                                                                                                                                              
Yes                                                                                                                                                                                   34 (91.9%)                                   122 (76.3%)                                 84 (86.6%)                    0.02 
No                                                                                                                                                                                      3 (8.1%)                                       38 (23.8%)                                  13 (13.4%)                          
Is there any stress in your life?                                                                                                                                                                                                                                                                                     
Yes                                                                                                                                                                                   13 (35.1%)                                    74 (46.3%)                                  46 (47.4%)                    0.41 
No                                                                                                                                                                                    24 (64.9%)                                    86 (53.8%)                                  51 (52.6%)                          
Were you advised to decrease stress by any means?                                                                                                                                                                                                                                        
Yes                                                                                                                                                                                   10 (27.0%)                                    44 (27.5%)                                  32 (33.0%)                    0.61 
No                                                                                                                                                                                    27 (73.0%)                                   116 (72.5%)                                 65 (67.0%)                          
Do you know that obesity is related to hypertension?                                                                                                                                                                                                                                    
Yes                                                                                                                                                                                   25 (67.6%)                                   124 (77.5%)                                 52 (53.6%)                 <0.001 
No                                                                                                                                                                                    12 (32.4%)                                    36 (22.5%)                                  45 (46.4%)                          
Are you following any weight loss program?                                                                                                                                                                                                                                                       
Yes                                                                                                                                                                                    9 (24.3%)                                      43 (26.9%)                                  19 (19.6%)                    0.41 
No                                                                                                                                                                                    28 (75.7%)                                   117 (73.1%)                                 78 (80.4%)                          
Do your friends & family support you to be compliant?                                                                                                                                                                                                                                  
Yes                                                                                                                                                                                   33 (89.2%)                                   144 (90.0%)                                 84 (86.4%)                    0.70 
No                                                                                                                                                                                     4 (10.8%)                                      16 (10.0%)                                  13 (13.4%)                         



weight-loss programme. The Joint National Committee on 
Prevention, Detection, Evaluation and Treatment of High 
Blood Pressure recommended that lifestyle modifications 
and weight-loss strategies can result in better BP control.11 
Another study also witnessed high rate of overweight and 
obesity.11 Many other studies have confirmed the 
relationship between obesity and HTN.16,17 

In the current study, men were significantly better aware 
regarding lifestyle modifications and were adhering to it. 
Several studies have reported contrasting findings, as in 
many instances women being more adherent to lifestyle 
modification strategies.18 

In terms of age, there was no difference observed in the 
level of awareness and adherence regarding lifestyle 
modifications. Tibebu et al. reported that patients aged 
<60 years were more likely to adhere to lifestyle 
modifications.15 A study in Saudi Arabia also witnessed 
patients aged <65 years being more adherent to healthy 
diet than their older counterparts.19 Compared to older-
age patients, those aged <60 years were significantly more 
likely to adhere to healthy lifestyle in a study.14 Many 
factors affect compliance towards lifestyle changes, 
including support from family and friends, impact of 
health education and patient-physician relationship.20 In 
the present study, majority of respondents received 
support from family and friends. Lifestyle counselling by 
physicians about diet, weight-loss and physical activity can 
play an important role in promoting a healthy lifestyle.21 

In view of the comparative analysis above, it is suggested 
that motivation strategies, counselling sessions, support 
from family and friends, and use of media platforms 
regarding the role of lifestyle modifications could be very 
useful in improving the rates of adherence. 

Conclusion 
Hypertensive patients were found to be aware about 
lifestyle modifications, but adherence level was low, 
especially among female patients. 

Acknowledgement: We are grateful to all the study subjects 
as well as to the administrative and clinical teams of PIMS, 
Islamabad, and to Mr Saleem Abbasi for statistical assistance. 

Disclaimer: None. 

Conflict of Interest: None. 

Source of Funding: None. 

References 
1. Shah N, Shah Q, Shah AJ. The burden and high prevalence of 

hypertension in Pakistani adolescents: a meta-analysis of the 
published studies. Arch Public Health. 2018; 76:20. 

2. Riaz M, Shah G, Asif M, Shah A, Adhikari K, Abu-Shaheen A. Factors 
associated with hypertension in Pakistan: A systematic review and 

meta-analysis. PLoS One. 2021; 16:e0246085. 
3. Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He J. 

Global burden of hypertension: analysis of worldwide data.Lancet. 
2005; 365:217-23. 

4. Basit A, Tanveer S, Fawwad A, Naeem N, NDSP Members. Prevalence 
and contributing risk factors for hypertension in urban and rural areas 
of Pakistan; a study from second National Diabetes Survey of Pakistan 
(NDSP) 2016–2017. Clin Exp Hypertens. 2020; 42:218-24. 

5. [Online] [Cited 2020 December 15]. Available from: URL: 
https://www.uptodate.com/contents/overview-of-hypertension-in 
adults?search=hypertension&source=search_result&selectedTitle=1~150&usa
ge_type=default&display_rank=1 

6. He FJ, Li J, Macgregor GA. Effect of longer-term modest salt reduction 
on blood pressure: Cochrane systematic review and meta-analysis of 
randomized trials. BMJ. 2013; 346:f1325. 

7. Yang MH, Kang SY, Lee JA. The Effect of Lifestyle Changes on Blood 
Pressure Control among Hypertensive Patients. Korean J Fam Med. 
2017; 38:173-80. 

8. Mirzaei M, Mirzaei M, Bagheri B, Dehghani A. Awareness, treatment, 
and control of hypertension and related factors in adult Iranian 
population. BMC Public Health. 2020; 20:667. 

9. 9. WHO Asian-BMI classification World Health Organization (WHO). 
International Association for the Study of Obesity (IASO) and 
International Obesity Task Force (IOTF). The Asia-Pacific Perspective: 
Redefining Obesity and its Treatment. Geneva: World Health 
Organization; 2000. p. 378-420. 

10. Crilly P. Managing hypertension: the role of diet and exercise. Pharma 
J. 2020; 304:1-11. 

11. Alefan Q, Huwari D, Alshogran OY, Jarrah MI. Factors affecting 
hypertensive patients’ compliance with healthy lifestyle. Patient Prefer 
Adherence. 2019; 13:577-85. 

12. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA,  Izzo Jr JL, 
et al. The Seventh Report of the Joint National Committee on 
Prevention, Detection, Evaluation, and Treatment of High Blood 
Pressure. Hypertension. 2003; 42:1206-52. 

13. Mwenda AK. Lifestyle Modification Strategies Practiced in 
Management of Hypertensive Patients in Imenti North Sub County, 
Kenya. J Cardiol. 2019; 3: 000143. 

14. Nadewu AN, Geda B. Adherence to Healthy Lifestyle among 
Hypertensive Patients in Harar Region, Eastern Ethiopia. Prim Health 
Care. 2018; 8:1-7. 

15. Tibebu A, Mengistu D, Negesa L. Adherence to recommended lifestyle 
modifications and factors associated for hypertensive patients 
attending chronic follow-up units of selected public hospitals in Addis 
Ababa, Ethiopia. Patient Prefer Adherence. 2017; 11:323-30. 

16. Lin YA, Chen YJ, Tsao YC, Yeh WC, Li WC, Tzeng IS, et al. Relationship 
between obesity indices and hypertension among middle-aged and 
elderly populations in Taiwan: a community-based, cross-sectional 
study. BMJ Open. 2019; 9:e031660. 

17. Leon N, Charles S, Agueh V, Magloire D, Clemence M, Azandjeme CS, 
et al. Determinants of adherence to recommendations of the dietary 
approach to stop hypertension in adults with hypertension treated in 
a hospital in benin. Univers J Public Health. 2015; 3:213-9. 

18. Perera S, Aslam A, Stehli J, Kaye D, Layland J, Nicholls SJ, et al. Gender 
Differences in Healthy Lifestyle Adherence Following Percutaneous 
Coronary Intervention for Coronary Artery Disease. Heart Lung Circ. 
2021; 30:e37-e40. 

19. Elbur AI. Level of adherence to lifestyle changes and medications 
among male hypertensive patients in two hospitals in Taif; Kingdom 
of Saudi Arabia. Int J Pharm Pharm Sci. 2015; 7:168-72. 

20. Marck CH, De LAM, Brown CR, Neate SL, Taylor KL, Weiland TJ, et al. 
Health outcomes and adherence to a healthy lifestyle after a 
multimodal intervention in people with multiple sclerosis: three-year 
follow-up. PLoS One. 2018; 13:e0197759. 

21. Zhang R, Lu X, Wu W. Why do patients follow physicians’ advice? The 
influence of patients’ regulatory focus on adherence: an empirical 
study in China. BMC Health Serv Res. 2019; 19:301.

J Pak Med Assoc

A. Rehman, R. Niazi, H. Rehman, et al
1067




