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............................................................................ 
This issue is rich with many papers 
from the Region dealing with topics 
of interest to the field. A paper from 
Saudi Arabia looked at the Pattern of 
current tobacco use among the Saudi 
adult population: using results of the 
national Survey of Risk Factors of Non-
Communicable Diseases . A total 4751 
Saudi aged 15-64 years were analysed. 
Most of current tobacco users are 
tobacco smokers (92%). The overall 
prevalence of current tobacco smokers 
is 12.9% (611) of the total participants, 
with significantly higher proportion 
of males’ smokers than females 
(24.7% of males and 1.4% of females). 
Univariate analysis shows that smoking 
prevalence was higher among males, 
age group 25-34, northern and eastern 
regions, educated people, and among 
those in certain occupations. Using 
logistic model, significant predictors for 
current smoking were: Male, younger 
adults, being in the eastern or northern 
regions, and being unemployed. 
The authors concluded that unlike 
adult females, tobacco smoking was 
prevalent among adult males in 
Kingdom of Saudi Arabia. Significant 
predictors for current smoking were: 
Male sex, younger adults, being in the 
eastern or northern regions, and being 
unemployed. 

A second paper from Saudi Arabia 
looked at the Leadership in Fam-
ily Medicine/ Primary Health Care. In 
Eastern province of Saudi Arabia, a 
step model leadership approach has 
been utilized to achieve targets set 
for training of postgraduates in Family 
Medicine training program-MOH. Step 
model leadership initiative is a transfor-
mational leadership that involves three 
steps. Step one essentially is based 
on a managerial role where tasks are 
assigned for the team and desired out-
comes agreed at the start of the pro- 

gram. Step two is role model stage that 
ensures progression of the task. Step 
three is essentially an evaluator type of 
leadership role that tries to establish 
whether desired outcomes have been 
achieved or not. It utilizes advocacy as 
one of its main strategies. 

It is important that one in a leadership 
position in this step model understands 
their role and contributes effectively in 
line with the expectations of the step 
model for leadership initiative. This Step 
Model for leadership has been success-
fully applied in the training of postgrad-
uates in Family Medicine Program in 
Eastern province-MOH of Saudi Arabia. 
It is proposed that it should be applied 
throughout Saudi Arabia and in other 
countries of the region.

A cross-sectional study from Paki-
stan was carried out in a tertiary care 
hospital of Karachi, Pakistan through 
convenience sampling during August 
to October 2014. The aim of the study is 
to look at the Influence of Elderly parent 
on family dynamics: results of a survey 
from Karachi, Pakistan. The individuals 
who were > 35 years and had an elderly 
parent (> 65 years) were included. A 
pre-tested structured questionnaire was 
used for data collection. Analysis was 
done using SPSS 19.0. Logistic regres-
sion analysis was used to identify the 
reasons for appreciating elderly parent’s 
influence in daily lives of study partici-
pants. A total of 200 study participants’ 
information was included. About 35% of 
the participants were between 35 to 40 
years of age and there was preponder-
ance of females (68%) in the study. Ma-
jority (81%) of the participants respond-
ed that their parents have an influence 
on their family matters. Parents experi-
ence (OR: 2.5; 95% CI: 1.1-5.4), wisdom 
(OR: 2.1; 95% CI: 0.9-4.6) and respect (OR: 
1.2; 95% CI: 0.6-2.5) are some of the fac-
tors because of which participant(s) get 
influenced by their elderly parents. The 
authors concluded that children respect 
their elders’ decision(s) and appreciate 
their influence in family matters. The 
elders should let children take their own 
decisions and become autonomous. 
Children on the other hand should 
give respect to their elders and should 
involve them in family decisions.

A paper from Iraq attempts to assess 
the antibacterial activity of two antimi-
crobial agents indicated in the treat-
ment of tonsillitis; azithromycin and 
amoxicillin-clavulanic acid. The authors 

followed a single blind comparative 
study was conducted on 43 patients 
with recurrent tonsillitis with mean age 
of 5.46±2.38 years who were scheduled 
for tonsillectomy in ENT department, 
Rizgary Hospital. The patients were al-
located randomly into 2 groups. Group1 
patients (n=20) were given azithromycin 
and group 2 patients (n=23) received 
amoxicillin-clavulanic acid at the recom-
mended dose for each antibiotic. Bacte-
rial isolation and identification were 
performed and minimum inhibitory 
concentrations (MIC) of isolated bacteria 
were determined. Blood and tonsillar 
tissue samples were taken from each 
patient before and 2 hours after drug 
administration. The plasma and tonsillar 
tissue concentration of each antibiotic 
were determined. 

Staphylococcus aureus was the most 
predominant organism isolated from 
the patients. Azithromycin and amoxi-
cillin-clavulanic acid attained mean 
plasma concentration of 0.27±0.04µg/
ml and 5.49±0.33µg/ml respectively and 
the mean azithromycin concentration 
in tonsils tissues was 13.97± 2.75µg/g 
whereas no detectable concentrations 
of amoxicillin-clavulanic acid were 
determined in the tonsils tissue of the 
patients. The authors concluded that 
Azithromycin achieved higher tissue 
concentration than amoxicillin-clavu-
lanic acid in tonsils tissues making this 
antibiotic a good choice for recurrent 
tonsillitis.

A paper from Lebanon reviews a case of 
short stature. Children with short stature 
are encountered often in family practice. 
By definition, one child in 33 has height 
measurements below the third percen-
tile for age. While this is often defined as 
the lower limit of “normal,” most of these 
children are, in fact, healthy and grow-
ing adequately. Many will attain normal 
stature as adults. The practitioner’s task 
is to identify the few children who are 
short as a result of medical conditions 
that lead to failure of normal growth.
............................................................................
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Abstract
 
Objective: The aim of this study is to describe the 
tobacco use status and determine the prevalence 
and pattern of current tobacco smoking among adult 
Saudi population to provide baseline data that may 
assist national health policies to control tobacco use 
in Saudi Arabia

Methods: 4,751 Saudis aged 15-64 years were an-
alyzed, for pattern of tobacco use, from a national 
cross-sectional survey of non-communicable dis-
ease (NCD) risk factors. Data were collected using 
the standardized stepwise approach for NCD risk 
factor surveillance, of the World Health Organiza-
tion (WHO). 

Results: According to this study, most current to-
bacco users are tobacco smokers (92%). The over-
all prevalence of current tobacco smokers is 12.9% 
(611) of the total participants, with significantly high-
er proportion of male smokers than females (24.7% 
of males and 1.4% of females). Most current smok-
ers are daily smokers (86%), of these 72.5% use 
manufactured cigarettes, with significantly more 
proportion of males than of females. The prevalence 
of current use of smokeless tobacco among the par-
ticipants was estimated at 1.1% and more common 
among males than females, 1.7% and 0.5% respec-
tively. But there was no significant difference. 

In all the smoking status categories, the proportion 
of male tobacco users is significantly higher than  
female tobacco users even among the former smok-
ers 

Univariate analysis shows that smoking prevalence 
was higher among males, age group 25-34, northern 
and eastern regions, educated people, and among 
those in certain occupations: unemployment and 
nongovernmental employee, and participants with 
income equal or more than 15000 Saudi Riyals per 
Month. 

Using logistic model, significant predictors for cur-
rent smoking were: Male, younger adults, being in 
the eastern or northern regions, and being unem-
ployed. 

Conclusion: Unlike adult females, tobacco smok-
ing was prevalent among adult males in Kingdom 
of Saudi Arabia. Significant predictors for current 
smoking were: Male sex, younger adults, being in 
the eastern or northern regions, and being unem-
ployed. 

Further explanatory research, considering gender 
differences and other socio-demographic subcate-
gories in tobacco use is recommended to develop 
an effective anti-smoking intervention program.

Key words: Tobacco use, Pattern, Adults, 
Saudi Arabia
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Introduction

Tobacco use is a major cause of morbidity and mortality 
all over the world, with more burdens in the developing 
countries. There is evidence that tobacco use is a main 
risk factor of the non-communicable diseases, which are 
steadily increasing all over the world, and contributed to 
36 million deaths in 2008 (1,2).

The 1.3 billion adult world smokers in 2003 are predicted 
to rise up to 1.7 billion between 2020 and 2025 if the high 
level of tobacco use remains constant (3,4). The mortality 
rate is expected to increase from 5.4 million to 8.3 million 
a year in 2030, and 80% of these deaths are expected to 
be in developing countries (5, 6). 

Tobacco consumption reasons are different in different 
subgroups. 

This is why the tobacco industry takes into consideration 
the specific differences in their target groups according 
to sex, age group, ethnicity, and class, in efforts to 
broaden tobacco sales and promote tobacco use. Also 
there is evidence that tobacco smoking affects different 
subgroups differently. Therefore various subgroups need 
specific tobacco control measures to be effective (4). This 
emphasizes the importance of properly and appropriately 
studying the patterns of tobacco use according to the 
various subgroups in Saudi Arabia and other communities. 
This will enable the authorities to plan and implement 
intervention strategies. 

Several studies were conducted in the Kingdom of Saudi 
Arabia (KSA) among different sectors of the communities. 
Those include students, health professionals and others. 
The prevalence among adults ranged from 11.6 to 52.3 % 
(median 22.6 %) (7). The only national study among Saudi 
adults reported that 19.1% of them were current smokers 
(8).

The aim of this study is to describe the tobacco use status 
and determine the prevalence and pattern of current 
tobacco smoking among adult Saudi population to provide 
baseline data that may assist national health policies to 
control tobacco use in Saudi Arabia.

Subjects and Methods

This is a cross-sectional community based study covering 
the whole of the Kingdom of Saudi Arabia to estimate the 
prevalence of some of the risk factors of non communicable 
diseases, including tobacco smoking. The WHO STEPwise 
approach to Surveillance (STEPS) of NCD risk factors was 
the basis for conducting the survey and collecting data (9, 
10).

Study population:
The study population was all Saudi population of all the 
20 health regions of the country, of persons aged 15 - 64 
years.

Sampling:
A multistage stratified cluster random sampling technique 
was used to recruit the study subjects. Stratification was 
based on age (five 10 year age groups) and gender (2 
groups) in all the health regions of the country. Based upon 
proposed methodology of the WHO STEPwise approach 
a sample size of 196 was calculated for each of these 
ten strata. To adjust for regional variation, the sample 
size was inflated to 5,000. A list of all Primary Health 
Care Centers (PHCCs) in each region was prepared and 
10% of these PHCCs were randomly chosen, and were 
allocated a regional sample proportionate to the size of 
their catchment population in sampled PHCCs. To identify 
the households a map of the health center coverage area 
was used to choose the houses. Each house was assigned 
a number and a simple random draw was made. Within 
identified households, a list of all individuals aged 15-64 
years was made and the study subject was selected using 
Kish method. 

Data collection:
Tool used:
Data was collected using the WHO STEPwise approach 
which includes a questionnaire, physical measurements 
plus biochemical measurements covering tobacco use and 
other risk factors for the chronic diseases. Data on tobacco 
use addressed in this communication included current 
tobacco use. The questionnaire used for data collection 
was translated into Arabic by a team of physicians, and 
was back translated to ensure the accuracy of translation. 
Arabic instrument was pretested on 51 eligible respondents 
for wording and understanding of the questions, and 
necessary adjustments were made in the instrument in 
light of the pretest. The questionnaire includes socio-
demographic data, tobacco consumption and data on 
other diseases and risk factors. The identified subject was 
interviewed using a questionnaire after obtaining consent. 
This communication deals only with current tobacco use 
and includes socio-demographic data. 

Data collectors:
Data was collected by 54 males and 54 female data 
collectors, who work in teams. Each field team was made 
up of four persons a male data collector, a female data 
collector, a driver and a female assistant. Data collection 
teams were supervised by a hierarchy of local supervisor, 
regional coordinators and national coordinator.

Training of data collectors:
All individuals involved in data collection attended a 
comprehensive training workshop that included interview 
techniques, data collection tools, practical applications 
and field guidelines.

The following definitions were used to describe 
smoking status:
Tobacco: means any product obtained from leaf of 
Nicotina Tobacum plant. 
Never smoker: Participant who never experimented with 
tobacco smoking
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Ever smoker: Participant who had ever smoked any of 
tobacco products in the past. Ever smokers are further 
classified as current smokers and ex smokers. 
A current smoker: is someone who at the time of the 
survey smokes any tobacco product and ex-smoker 
is someone who doesn’t smoke at time of the survey.  

The group of current smokers can be further divided 
into two categories:
Daily smoker: someone who smokes a tobacco product at 
least once a day (regular smoker) and occasional smoker 
who smokes but not on a daily basis (irregularly smoker). 

Data management and analysis:
Questionnaires collected from the field were reviewed by 
team leaders assigned to each team before submitting 
them to the headquarters for data entry. Double entry of 
the questionnaires was performed using EPI-INFO 2000 
software and EpiData software developed by the Menzes 
centre for validation. After data entry, data cleaning was 
conducted. New variables were defined by adopting the 
standard Steps variables (STEPS Data Management 
Manual, Draft version v1.5, October 2003). Data analysis 
was conducted for 4,751 participants using SPSS 
software.

Statistical Analysis:
Descriptive statistics, Chi square test, t-test, Mann Whitney 
test and ANOVA or Kruskal Wallis were used as appropriate 
after checking for normality. Level of significance level 
was set to be < 0.05 throughout the study. The data were 
processed in SPSS version 17.

Ethical clearance and confidentiality:
The protocol and the instrument of the surveillance 
were approved by the Ministry of Health, Center of 
Biomedical Ethics and the concerned authorities in the 
Kingdom. Informed consent of all subjects was obtained. 
Confidentiality of data was assured and that data will be 
used only for the stated purpose of the survey. Further 
details of the method used and sampling procedures can 
be found in Saudi Arabia STEPwise document (9, 10).

Results

A total of 4,883 people participated in the study with 
97.7% response rate. Final analysis included 4,751 
participants after 132 records were excluded because of 
major deficiencies in the data. There were no significant 
differences in the socio-demographic characteristics 
of the excluded participants compared to the included 
participants. 

About 49% of the participants were males. Approximately 
half of the participants were of age 25 to 44 years (48.2%) 
and more than half of the participants had attained 
primary level of education or less (52.2%). About a third 
of participants have less than 3000 Saudi Riyals as house 
hold monthly estimated earnings. The overall prevalence of 
current smoked tobacco was 12.9% with significant gender 
differences (24.7% males compared to 1.4% females; p 

< 0.001). There were also significant age, geographical 
and sociodemographic differences as shown in Table 1. 
Current smoking was significantly more in age group 25 
- 34 years, among higher income earners, residents of the 
eastern and northern regions, among the unemployed and 
non-government employees, and among participants with 
vocational training. Current tobacco smokers are divided 
into further categories; regular smokers (daily smokers) 
and occasional smokers. Most current smokers in this study 
are daily smokers (86%), and only 14% are occasional 
smokers (Table 2). About three-quarters (72.5%) of daily 
smokers use manufactured cigarettes with significantly 
more proportion of males than females (73%, and 53% 
respectively).

In all the smoking status categories, the proportion of male 
tobacco users is significantly higher than female tobacco 
users (Table 2). 

The prevalence of current use of smokeless tobacco 
among the participants was estimated at 1.1% and was 
more common among males than females, 1.7% and 0.5% 
respectively. But there was no significant difference. These 
results are shown in Table 2.

All significant risk factors in univariate analysis were 
included in a multiple logistic model for predictors of 
current smoking (Table 3). Significant predictors for current 
smoking were: Male sex (odds ratio (OR) = 21.037), Younger 
adults (OR= 1.189), being in the eastern or northern 
regions (OR= 1.461), and being unemployed (OR= 1.037). 
 

Discussion

This study found that the overall prevalence of current 
tobacco smokers is 12.9% (24.7% males and 1.4% 
females) of the total participants. Most current smokers 
are daily smokers (86%). Smoked tobacco products were 
the most preferred types for 92% of adult smokers and 
the rest (8%) preferred smokeless tobacco products. For 
smoked products 72.5% of smokers prefer manufactured 
cigarettes. 

The prevalence of the current smoking in this study was 
within the reported ranges in the previous studies in Saudi 
Arabia, from 11.6-52.3%, but less than the median (22.6%). 
While the prevalence among males was consistent with 
the median of the previous studies (26.5%), in females 
it was obviously less than the median of the previous 
studies (9%) (7). Studies in other countries such as Iran in 
agreement with our findings reported prevalence of current 
smoking as 12.5% (23.4% males and 1.4% females) (11). 
Lower prevalence was reported from Nigeria, Ghana and 
Ethiopia (8.0, 8.8%, and 8.3% respectively), while higher 
prevalence was reported from Libya (27.26%) and Kenya 
(22.9%,) (6,12,13).

For both types, smoked and smokeless tobacco products, 
male users were significantly more than females, in 
agreement with all previous studies in the Kingdom and 
almost all other communities. (7, 11-16). Underreported 
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Table 1: Frequency of current tobacco smoking according to participants socio-demographic characteristics 
 

 
Note:  There are very few  missed data on three variables, income 5%, employment 0.12% and level of 
education 0.18%



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10�

tobacco smoking could not be excluded in this study, 
especially among females, because tobacco consumption 
is a stigma for women in Saudi Arabia where smoking is 
socially unacceptable among females.

In addition to gender, age was also associated with 
smoking with younger adults having a significantly higher 
prevalence. This agrees with findings of other studies ( 
12,15) but also disagrees with others (17). 

Other factors associated with smoking in our study include 
employment and geographical location. Some studies 
support the current findings that the higher prevalence 
rate of tobacco smoking was among the unemployed (18) 
.The study done in sub-Sahara Africa among 14 nations, 
support the opposite position that the unemployed smoked 
less (12). Saudi Arabia is a rich country; even unemployed 
persons seem to have enough money to buy cigarettes, 
mostly from other family members, unlike those in sub-
Sahara Africa.

Residents of the northern and eastern regions in our study 
showed a significantly higher smoking prevalence than 
the other regions. The Northern region is on the border 
with Jordan and Syria, while the eastern region is on the 
border with Bahrain, which has a higher adult smoking 
prevalence (19). 

These differences in smoking prevalence according to 
sociodemographic characteristics may be due to varying 
sampling procedures, definition of smoking uses, bias in 
reporting, in addition to real cultural, traditional differences 
and population characteristics.

Limitations

Estimates for tobacco smoking were based on self-reports 
and not biochemical tests, so underreport of tobacco 
smoking was suspected in this study, especially among 
females.
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Table 2: shows the smoking status according to the gender 

 
 
Table 3: Multiple logistic regression analysis for predictors of smoking

Variables entered: Age, gender, education, occupation, region, income 

OR*  =  Odds Ratio
C. I.#. = Confidence Interval
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Conclusion

Unlike adult females, tobacco smoking was highly 
prevalent among adult males and significant predictors for 
current smoking were, male sex, younger adults, being in 
the eastern or northern regions, and being unemployed. 
Smoking is the most common method of consuming 
tobacco and cigarette was the most common tobacco 
product smoked. 

Further explanatory research, considering gender 
differences and finding why females significantly are 
smoking less was recommended, to control the male 
smoking epidemic.

This study increases our understanding about the 
prevalence and correlates of tobacco smoking among adults 
in Saudi Arabia. This may contribute to the development of 
an effective smoking cessation and prevention program.
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Abstract
 

Background: In treating microbial infections, it 
is important to choose an antibiotic with appro-
priate spectrum of activity and one that achieves 
adequate concentration for a sufficient period 
of time at the site of infection. This concept be-
comes necessary when antibiotics fail to cure 
infection, along with increasing emergence of 
antimicrobial resistance. 

Aim: The aim of the study is to assess the an-
tibacterial activity of two antimicrobial agents 
indicated in the treatment of tonsillitis; azithro-
mycin and amoxicillin-clavulanic acid.

Methods: A single blind comparative study was 
conducted on 43 patients with recurrent tonsil-
litis with mean age of 5.46±2.38 years who were 
scheduled for tonsillectomy in ENT department, 
Rizgary Hospital. The patients were allocated 
randomly into 2 groups. Group 1 patients (n=20) 
were given azithromycin and group 2 patients 
(n=23) received amoxicillin-clavulanic acid at 
the recommended dose for each antibiotic. Bac-
terial isolation and identification were performed 
and minimum inhibitory concentrations (MIC) of 
isolated bacteria were determined. Blood and 
tonsillar tissue samples were taken from each 

 
 
 
 
patient before, and 2 hours after, drug adminis-
tration. The plasma and tonsillar tissue concen-
tration of each antibiotic were determined. 

Results: Staphylococcus aureus was the most 
predominant organism isolated from the pa-
tients. Azithromycin and amoxicillin-clavulanic 
acid attained mean plasma concentration of 
0.27±0.04µg/ml and 5.49±0.33µg/ml respectively 
and the mean azithromycin concentration in 
tonsils tissues was 13.97± 2.75µg/g whereas no 
detectable concentrations of amoxicillin-clavu-
lanic acid were determined in the tonsils tissue 
of the patients. 

Conclusion: Azithromycin achieved higher tis-
sue concentration than amoxicillin-clavulanic 
acid in tonsils tissues making this antibiotic a 
good choice for recurrent tonsillitis.

Key words: azithromycin, amoxicillin-clavulanic 
acid, tonsillitis, pharyngitis, resistance. 
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Introduction

There are continuous reports relating to failure of 
antimicrobial therapy to emergence of bacterial resistance 
(1, 2). This resistance problem markedly encouraged 
reassessment of antibacterial effectiveness of microbial 
infections with resistant organisms (3, 4). 

Although, Streptococci group A beta-hemolytic (GABHS) 
is the main cause of pharyngo-tonsillitis (5), other bacteria 
such as S. aureus, S. pneumoniae, H. influenzae are 
also isolated (6,7). . Penicillin V is considered the drug of 
choice for the treatment of GABHS pharyngitis however 
it is not effective when the infection is caused by beta-
lactamase-producing bacteria (8). Amoxicillin is an amino-
penicillin with extended spectrum of activity combined with 
clavulanic acid (Amoxiclav)® to broaden its activity against 
resistant organisms (8). The semi-synthetic macrolide, 
azithromycin is effective against a wide variety of bacteria 
including those causing pharyngo-tonsilitis and is usually 
reserved for patients who are allergic to Penicillins (8, 9).

Although these antibiotics possess broad spectrum 
activity that cover most pathogens causing pharyngitis, 
they are still unsuccessful in preventing recurrences of 
these infections and 7%-37% of children treated with 
an appropriate antibiotic are considered bacteriologic 
failures (9, 10). This problem could be related to either 
infection with resistant bacteria or failure of drugs to 
achieve adequate antimicrobial concentrations in the site 
of infection (2). Therefore, this study was designed to 
compare the effectiveness of two commercially available 
antimicrobial agents indicated in the treatment of tonsillitis; 
azithromycin and amoxicillin/clavulanate by estimating 
their concentrations in plasma and tonsils tissue of children 
undergoing tonsillectomy and relate these levels with the 
minimal inhibitory concentrations (MIC) of the bacteria 
isolated from the patient’s tonsils.

Patients and Methods

The study design was a single blind comparative study that 
included forty three children aged between 2-14 years of 
both gender with recurrent tonsillitis who were scheduled 
for tonsillectomy with no history of allergy to beta-lactams 
or macrolides antibiotics. Patients with preexisting 
medical condition that might affect drug pharmacokinetics 
or requiring perioperative antibiotics (i.e., endocarditis), 
or with history of antibiotic use within 2 weeks prior to 
tonsillectomy or with history of significant hematological, 
renal and hepatic disease, were excluded from the study.

The study was conducted with the approval of the Ethical 
Committee of the College of Medicine, Hawler Medical 
University and informed consent was taken from parents 
of each patient after explaining the study protocol in 
keeping with the Ethical Committee policy. 

The patients were allocated randomly into 2 groups. The 
children were given the drug suspension by a calibrated 

syringe so that the volume of suspension given is 
measured precisely. Group 1 patients (n=23) were given 
amoxicillin-clavulanic acid (Julmentin®; Julphar, UAE) 
and azithromycin (Zomzx®; Hikma, Jordan) was given to 
group 2 patients (n=20). The drugs were given orally a day 
before and approximately 2 hours before the scheduled 
time of surgery at the recommended dose of 10 mg/kg 
for azithromycin and 156mg/5ml (24.96 mg/kg/day) for 
amoxicillin-clavulanic acid. Before starting medications, 
sterile swabs were taken from the core of the tonsil of 
each patient for microbiological isolation of bacteria (11) 
and thereafter bacteria were identified to the species 
level by VITEK 2 colorimetric identification card (12). The 
minimum inhibitory concentration (MIC) of each isolate 
was determined by broth dilution method according to 
the National Committee for Clinical Laboratory Standards 
(13).

Samples from venous blood were taken from each patient 
before drug administration and at time of operation 
corresponding to 2 hours after drug administration. The 
blood samples were collected in heparinized tubes and 
plasma was obtained by centrifugation of blood samples for 
10 minutes. Tonsils were taken at the time of operation at 
the surgical theatre at times relevant to timing of the blood 
samples, weighed, wiped gently with dry sterile gauze. 
Plasma and tonsils samples were immediately stored in 
deep freeze (-40o C) until analyzed by the microbiological 
assay method using standard S. aureus ATCC (6538P) 
sensitive to azithromycin and amoxicillin-clavulanic acid 
according to (14, 15) respectively.

For the determination of drugs concentrations, drug-free 
plasma and tonsil samples were spiked with different 
concentrations of each drug separately. The standard 
concentrations were analyzed in triplicate along with the 
samples by the microbiological assay method mentioned 
above and a standard curve was generated relating 
the diameter of zone of inhibition (mm) with different 
concentrations of either drug. Calculations of azithromycin 
and amoxicillin-clavulanic acid concentrations in plasma 
and tonsils samples were determined according to (16). 
The limit of detection for azithromycin and amoxicillin -
clavulanic acid in plasma and tonsils were 0.01 µ g/ml and 
(0.05 µg/g respectively. 

SPSS version 19 was used to analyze the differences 
between different concentrations of the drugs in plasma 
and tonsils samples. A P < 0.05 was considered statistically 
significant difference. 

Results

The mean age, weight and distribution of gender of 
patients enrolled in the study in both treatment groups are 
shown in Table 1.
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Table 1: Demographic characteristics of patients

 

The mean age of children was 5.25±2.13 years and 5.7 ± 2.68 year for amoxicillin-clavulanic acid and azithromycin 
group respectively (Table 1). The children had a mean weight of 20.42 ±5.49 kg and the ratio of distribution of male: 
female was 1.53:1 (Table 1).

Different microorganisms were isolated from the tonsils taken from the patients and S. aureus was isolated from the 
majority of the patients (Table 2). 

Table 2: Microorganisms isolated from the tonsils of patients in different treatment groups

S. pyogenes isolated from patients was resistant to both amoxicillin-clavulanic acid and azithromycin antimicrobial 
agents whereas S. agalactiae was sensitive to amoxicillin-clavulanic acid but resistant to azithromycin. Four S. aureus 
isolates were sensitive, 2 were intermediately sensitive and only one was resistant to amoxicillin-Clavulanic acid while 
all four isolates of S. aureus were resistant to azithromycin antimicrobial agent as shown in Table (3).
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Table 3: Susceptibilities of different micro-organisms isolated from tonsils of the patients to amoxicillin-
clavulanic acid and azithromycin

The mean concentrations of amoxicillin-clavulanic acid and azithromycin in plasma were 5.49± 0.33µg/ml and 0.27 
± 0.04µg/ml respectively. In the tonsils, the mean concentrations of azithromycin was 13.97 ± 2.75 µg/g whereas no 
detectable concentrations were determined for amoxicillin-clavulanic acid in tonsils according to the limit of detection of 
the assay (Table 4).

Table 4: The mean concentration of Amoxicillin-clavulanic group and Azithromycin in plasma and tonsils 
tissue

ORIGINAL CONTRIBUTION/CLINICAL INVESTIGATION 

Table  3 : Suscept ibi l i t ies  of  d i f ferent  micro-organisms isolated f rom tonsi ls  of  the pat ients  to  amoxic i l l in-c lavulanic  ac id  and 

Discussion

To obtain an effective clinical response to antimicrobial 
therapy, the drug should reach effective concentration at 
the site of infection greater than the MIC of the causative 
organisms (3, 4).

S. aureus was the most predominant organism (27.27%) 
isolated from the patients in the present study and has also 
been reported in other studies as the most predominant 
pathogen isolated from children with recurrent tonsillitis (6, 
11). S. pyogenes was only isolated from 2 patients (4.55%) 
in the present study, which is also in accordance to other 
findings (11, 17). Another study stated that among a total 
of 294 children with acute tonsillitis, Group A streptococci 
was isolated only from three children (18). 

The mean plasma amoxicillin concentration (5.49±0.33 
µg/ml) estimated in the plasma of the patients, indicates 
that amoxicillin is well absorbed into systemic circulation. 
Indeed amoxicillin has high oral bioavailability (70-90%) 
with peak plasma levels occurring within 1 to 2 hours (19-
21). This mean plasma levels (5.49 µ g/ml) is close to those 
determined (4.7 µ g/ml) in children (22) although higher peak 
concentration of 7.32 µg/ml and 10.8 µg/ml was detected 2 
hours in adult volunteers given amoxicillin-clavulanic acid 
at a dose similar to those administered in the present study 
(20,21). The differences in the concentrations is most likely 
related to differences in the drug formulations, amount 
of dose given or to the analytical method of analysis. 
Based on recommendations of therapeutic effectiveness 
of beta-lactams in humans and experimental studies; the 

concentrations of antibiotic is required to be four to five 
times the MIC or higher when associated with improved 
outcome especially with resistant strains (23,24) thus, 
although levels of amoxicillin-clavulanic acid in plasma 
were higher than the MICs of the isolated species, this 
antibiotic did not attain effective concentrations in the site 
of infection (tonsils) to eradicate the resistant organisms 
(24). The S. pyogenes that was isolated from the patients 
was considered resistant according to the breakpoint 
therefore this antibacterial agent would not provide an 
effective treatment especially in recurrent cases with 
resistant organisms.

Furthermore, although plasma concentrations are 
generally a good indicator of drug effectiveness they are 
usually a poor indicator of intracellular concentrations, 
which is of major importance for intracellular pathogens 
including S. aureus as well as S. pyogenes that are also 
shown to be intracellular pathogen of tonsils (25, 26). One 
of the properties that characterize b-lactams including 
amoxicillin is that they are weak acids and quickly diffuse 
into cells and because the cell cytosol is more acidic than 
extracellular milieu they will be more in unionized form 
so they are prevented from accumulating in the cells and 
will readily be absorbed to systemic circulation (27, 28). 
Studies recommended administering amoxicillin-clavulanic 
acid at higher dose are based on their finding that one 
high dose of amoxicillin-clavulanic acid would inhibit the 
biofilm formed in the tonsillar tissue therefore exposing the 
bacteria to effective treatment since recurrent pharyno-
tonsillitis and failure of treatment has been attributed to 
biofilm formation (29, 30).
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Concerning azithromycin, the mean plasma concentrations 
of (0.27 ± 0.04 µg/ml) is close to those reported (0.24 
µg/ml) in children receiving 30 mg azithromycin (31). 
However, lower concentrations in plasma (0.18 µ g/ml) 
were estimated by (32) and 0.13 µg/ml by (33). These 
differences are related to differences in dosing, different 
drug formulations and method of drug analysis. The mean 
azithromycin concentrations (13.96 ± 2.75 µg/g) in tonsillar 
tissues indicate this drug undergoes rapid uptake from 
systemic circulation into the infection site thus exposing the 
local compartment (tonsils) to azithromycin concentrations 
higher than plasma levels. High ratio of azithromycin 
concentration in tonsils to that in plasma was also reported 
and shown to be greater than plasma concentrations by 
many fold for all time intervals after administration (15, 
33).

One of the remarkable features of azithromycin is its 
ability to accumulate in intracellular compartments, mainly 
in fibroblasts, phagocytic cells, and other white blood 
cells (34). This prominent character is explained by its 
dibasic molecular structure that allows azithromycin to be 
concentrated within the acidic lysosomes of white blood 
cells due to an ion-trapping mechanism from where it will be 
released very slowly from intracellular compartments (35). 
This characteristic is believed to account for the prolonged 
drug concentrations in tissues which are reported to 
persist long after the end of therapy and reflected by a 
long elimination half-life of up to 5 days (36 ).

In conclusion; although amoxicillin-clavulanic acid is 
clinically considered more effective against beta-lactamase 
producing organisms and is the most frequently prescribed 
antibiotic for such infection (9,37) azithromycin’s good 
tissue penetration, once daily administration, besides its 
immunomodulatory effects provides further benefits along 
with its dual antibacterial mode of action (38, 39) and makes 
this antibiotic a good choice when the standard penicillin 
V therapy of tonsilo-pharyngitis fails. Furthermore, the 
consequences of the low amoxicillin-clavulanic acid levels 
in tonsils might lead to potentially negative effects on 
clinical response and emergence of resistances (40).

References

1- Huttner A, Harbarth S, Carlet J, Cosgrove S, Goossens 
H, Holmes A, et al. Antimicrobial resistance: a global view 
from the 2013 World Healthcare-Associated Infections 
Forum. Antimicrob Resist Infect Control. 2013; 2:31- 41.
2- Llor C, Bjerrum L. Antimicrobial resistance: risk 
associated with antibiotic overuse and initiatives to reduce 
the problem. Ther Adv Drug Saf. 2014; 5(6): 229- 41.
3- Thabit AK, Crandon JL, Nicolau DP. Antimicrobial 
resistance: impact on clinical and economic outcomes and 
the need for new antimicrobials. Expert Opin Pharmacother. 
2015; 16(2):159-77. 
4- Ventola CL. The antibiotic resistance crisis: part 1: 
causes and threats. P T. 2015; 40(4):277-83.
5- Michael R. Wessels, M.D. Streptococcal Pharyngitis. N 
Engl J Med, 2011; 364:648-55.

6- Zautner AE, Krause M, Stropahl G, Holtfreter S, 
Frickmann H, Maletzki C, et al. Intracellular Persisting 
Staphylococcus aureus is the Major Pathogen in Recurrent 
Tonsillitis. PLos One. 2010; 5(3): e9452.
7- Alasil S, Omar R, Ismail S, Yusof MY, Ameen M. Bacterial 
identification and antibiotic susceptibility patterns of 
Staphyloccocus aureus isolates from patients undergoing 
tonsillectomy in Malaysian University Hospital. Afr J Microb 
Res. 2011; 5(27): 4748-52.
8- Shulman ST, Bisno AL, Clegg HW, Gerber MA, Kaplan 
EL, Lee G, et al. Clinical practice guideline for the diagnosis 
and management of group A streptococcal pharyngitis: 
2012 update by the Infectious Diseases Society of America. 
Clin Infect Dis. 2012; 55(10): 1279-82.
9- Regoli M, Chiappini E, Bonsignori F, Galli L, de Martino 
M. Update on the management of acute pharyngitis in 
children. Ital J Pediatr. 2011; 37:10-17.
10- Aalbers J, O’Brien KK, Chan WS, Falk GA, Teljeur C, 
Dimitrov BD, Fahey T. Predicting streptococcal pharyngitis 
in adults in primary care: a systematic review of the 
diagnostic accuracy of symptoms and signs and validation 
of the Centor score. BMC Med. 2011; 9:67-78.
11- Babaiwa UF, Onyeagwara NC Akerele JO. Bacterial 
tonsillar microbiota and antibiogram in recurrent tonsillitis. 
Biomedical Research. 2013; 24 (3): 298-302.
12- Wallet F, Loiez C, Renaux E, Lemaitre N, Courcol 
RJ. Performances of VITEK 2 colorimetric cards for 
identification of gram-positive and gram-negative bacteria. 
J Clin Microbiol. 2005; 43(9):4402-06.
13- Clinical and Laboratory Standards Institute. 
Performance Standards for Antimicrobial Susceptibility 
Testing; Twenty-First Informational Supplement. Wayne, 
PA. USA. 2012; 32 (3): M100-S22. 
14- Davies BE, Boon R, Horton R, Reubi,FC, C E 
Descoeudres CE. Pharmacokinetics of amoxycillin 
and clavulanic acid in haemodialysis patients following 
intravenous administration of Augmentin. Br. J. clin. 
Pharmac. 1988; 26: 385-90.
15- Blandizzi C, Malizia T, Batoni, G, Ghelardi E, 
Baschiera F, Paolo Bruschini P, et al. Distribution of 
Azithromycin in Plasma and Tonsil Tissue after Repeated 
Oral Administration of 10 or 20 Milligrams per Kilogram in 
Pediatric Patients. Antimicrob Agents Chemother. 2002; 
46(5): 1594-96. 
16- Jusko, WJ. Guidelines for collection and analysis of 
pharmacokinetic data. In: Shargel L, Wu-Pong S, Yu A, 
editors. Applied Biopharmacetics and Pharmacokinetics, 
New York: McGraw-Hill; 2005: 8-27.
17- Devi U, Borah PK, Mahanta J. The prevalence and 
antimicrobial susceptibility patterns of beta-hemolytic 
streptococci colonizing the throats of schoolchildren in 
Assam, India. J Infect Dev Ctries 2011; 5(11):804-08.
18- Hsieh TH, Chen PY, Huang FL, Wang JD, Wang LC, 
Lin HK, et al. Are empiric antibiotics for acute exudative 
tonsillitis needed in children? J Microbiol Immunol Infect. 
2011; 44: 328-32.
19- Navarro SA. New formulations of amoxicillin/clavulanic 
acid: a pharmacokinetic and pharmacodynamic review. 
Clin Pharmacokinet. 2005; 44(11):1097-115.
20- Mostafavi SA, Dormiani K, Khazaie Y. Pharmacokinetics 
of Amoxicillin/clavulanic acid after oral administration 



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 ��MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 2, FEBRUARY 2017

ORIGINAL CONTRIBUTION/CLINICAL INVESTIGATION

of new suspensions formulation in human volunteers. 
International J Pharmacology. 2007; 3(3): 265-69.
21- Kaur, RAO R, Nanda S. Amoxicillin: A broad spectrum 
antibiotic. Int J Pharm Pharm Sci. 2011; 3 (3): 30-37.
22- Averono G, Vidali M, Olina M, Basile M, Bagnati M, 
Bellomo G, Aluffi P. Evaluation of amoxicillin plasma and 
tissue levels in pediatric patients undergoing tonsillectomy. 
Int J Pediatr Otorhinolaryngol. 2010; 74(9):995-98.
23- Andes D, Craig WA. In vivo activities of amoxicillin 
and amoxicillin-clavulanate against Streptococcus 
pneumoniae: application to breakpoint determinations. 
Antimicrob Agents Chemother. 1998; 42: 2375-79.
24- Haeseker M, Havenith T, Stolk L, Neef C, Bruggeman 
C, Verbon A. Is the standard dose of amoxicillin-clavulanic 
acid sufficient? BMC Pharmacol Toxicol. 2014; 15: 38-46.
25- Fraunholz M, Sinha B. Intracellular Staphylococcus 
aureus: live-in and let die. Front Cell Infect Microbiol. 2012; 
2:43- 50. 
26- Fischetti VA, Dale JB. One More Disguise in the Stealth 
Behavior of Streptococcus pyogenes. mBio. 2016; 7(3): 
e00661-16.
27- Jensen A, Fago-Olsen, H, Sørensen CH, Kilian M. 
Molecular Mapping to Species Level of the Tonsillar Crypt 
Microbiota Associated with Health and Recurrent Tonsillitis. 
Plos One. 2013; 8(2): e56418.
28- Yamanaka, N. Moving towards a New Era in 
the Research of Tonsils and Mucosal Barriers. Adv 
Otorhinolaryngol. 2011; 72: 6-19.
29- Roberts AL, Connolly KL, Kirse DJ, Evans AK, Poehling 
KA, Peters TR, et al. Detection of group A Streptococcus 
in tonsils from pediatric patients reveals high rate of 
asymptomatic streptococcal carriage. BMC Pediatrics. 
2012; 12: 3-11.
30- Alasil SM, Omar R, Ismail S, Yusof MY, Dhabaan 
GN, Abdulla MA. Evidence of Bacterial Biofilms among 
Infected and Hypertrophied Tonsils in Correlation with the 
Microbiology, Histopathology, and Clinical Symptoms of 
Tonsillar Diseases. Int J Otolaryngol. 2013; 2013:408238. 
31- Liu P, Fang, AF, LaBadie RR, Crownover PH, Arguedas 
AG. Comparison of Azithromycin Pharmacokinetics 
following Single Oral Doses of Extended-Release and 
Immediate-Release Formulations in Children with Acute 
Otitis Media. Antimicrobial agents and chemotherapy. 
2011; 55(11): 5022-26.
32- Danesi R, Lupetti A, Barbara C, Ghelardi E, Chella A, 
Malizia T, et al. Comparative distribution of azithromycin 
in lung tissue of patients given oral daily doses of 500 and 
1000 mg. J Antimicrob Chemother. 2003; 51(4): 939-45.
33- Baschiera F, Fornai M, Lazzeri, G, Blandizzi C, 
Bruschinin P, Tacca MD. Improved tonsillar disposition of 
azithromycin following a 3-day oral treatment with 20 mg 
kg-1 in paediatric patients. Pharmacol Res. 2002; 46(1): 
95-100.
34- Amsden GW. Advanced-generation macrolides: tissue-
directed antibiotics. Int J Antimicrob Agents. 2001; 18 (S1):
S11-15. 
35- Hand WL, Hand DL. Characteristics and mechanisms 
of azithromycin accumulation and efflux in human 
polymorphonuclear leukocytes. Int J Antimicrob Agents. 
2001; 18(5):419-25.

36-  Bosnar M, Kelneric Z, Munic V, Erakovic V, Parnham 
MJ. Cellular uptake and efflux of azithromycin, erythromycin, 
clarithromycin, telithromycin, and cethromycin. Antimicrob 
Agents Chemother. 2005; 49(6): 2372-77.
37- Mollahaliloglu S, Alkan A, Donertas B, Ozgulcu S, 
Akici A. Assessment of antibiotic prescribing at different 
hospitals and primary health care facilities. Saudi Pharm 
J. 2013; 21 (3): 281-91. 
38- Jelic D, Antolovic R. From Erythromycin to Azithromycin 
and New Potential Ribosome-Binding Antimicrobials. 
Antibiotics. 2016; 5(3): E29. 
39- Kanoh S. & Rubin BK. Mechanisms of Action and 
Clinical Application of Macrolides as Immunomodulatory 
Medications. Clin. Microbiol. Rev. 2010; 23, 590-615.
40- Taccone FS, Laterre PF, Dugernier T, Spapen H, 
Delattre I. Insufficient beta-lactam concentrations in the 
early phase of severe sepsis and septic shock. Crit Care. 
2010; 14:R126.



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10�6 MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 2, FEBRUARY 2017

INTERNATIONAL HEALTH AFFAIRS

Influence of Elderly parent on family dynamics: results of a 
survey from Karachi, Pakistan

Waris Qidwai (1) 
Imdad Ali Khushk (2)
Sabrina Allauddin (3)
Kashmira Nanji (4)

(1) Dr Waris Qidwai
Professor and Chairman
Department of Family Medicine
The Aga Khan University
Karachi Pakistan

(2) Dr Imdad Ali Khushk
MBBS, MSPH, MBA
Pakistan Medical & Dental Council
Islamabad

(3) Sabrina Allauddin
Medical Student
Dow University of Health Sciences
Karachi Pakistan

(4) Kashmira Nanji 
Epidemiologist
Aga Khan University, Karachi 74800, Pakistan

Correspondence:
Dr. Waris Qidwai
MBBS, MCPS (FM), FCPS (FM), FRCGP (INT), FCGP(SL), MFPH(UK)
The Tajuddin Chatoor
Professor and Chairman
Department of Family Medicine
Service Line Chief, Family Health
Aga Khan University, Karachi
Stadium Road, PO Box: 3500
Karachi-74800, Pakistan
Tel: 92-21-3486-4842 (Office) 92-3332317836 (Cell)
Fax: 92-21-3493-4294
Email: waris.qidwai@aku.edu



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 �7

Introduction

Family is a fundamental unit of any society. In recent times, 
this unit has adjusted itself to new challenges by changing 
its functions to cope with new realities. The emergence 
of the modern generation in a quickly changing world is 
an illustrative example of it (1). Besides, the advances in 
the field of medicine over the past 50 years have led to 
an increase in the average lifespan of the population and 
in the developing world; ageing issues have only recently 
begun to emerge as a cause of concern(2). World Health 
Organization reports that approximately six percent of the 
population was aged over 60 years in 1998, however, it 
will be almost doubled by 2025(3). This is because of the 
rise in the life expectancy; which has increased in the last 
three decades.(4).

As population ages there are many potential problems 
that can affect the mental status and overall health of the 
elderly(5). Although, health problems are considered to 
be the fundamental part of the aging process, the elderly 
face major challenges in social as well as economic 
aspects(5,6). The increase in world elderly population 
has raised concerns about the financial, social, and 
emotional support for the elderly(7). Since change occurs 
in the elderly’s socio-economic status, the power to make 
decision(s) transfers from the parents to the younger 
generation(8,9). Due to this, the social position of elderly 
within the family is compromised(8). It is important to 
discuss the role of elderly population in this modified family 
system. Moreover, the level to which they would be involved 
in family matters in the future is also questionable.

Sociologists have been debating the role of elderly in the 
present society, wherein the family structure has changed 
from extended/joint to nuclear family system.(10) This 
change has led to a gap between the young generation 
and their grandparents; who had earlier played a distinctive 
role in traditional education of the children and decisions in 
family matters(11). Therefore, it is important to identify the 
factors and their extent for such changes.

Family systems in Asia vary considerably. However, this 
new framework is now applicable to both developed and 
developing countries(12). The objective of this study was 
to examine the extent to which seniors can influence the 
decisions made in the family. It is one of the indicators of 
assessing the social status of elderly. However, it is a very 
important aspect to discuss for the future role of elderly in 
families.

Methods

Study Setting and Participants:
A cross-sectional survey was conducted from August to 
October 2014 in a tertiary care hospital of Karachi, which 
is the largest, most populous and cosmopolitan city of 
Pakistan. Those individuals aged above 35 years and who 
had an elderly parent (> 65 years) were recruited for study 
through convenience sampling. 

Consent
Written informed consent was taken from the study 
participants after the study protocol had been explained 
to them. Assurance with regards to confidentiality was 
provided to the participants. The study was reviewed and 
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Abstract
 
 
Background: The current and projected increase of 
the elderly population has raised concerns about 
the financial, social, and emotional support for the 
elderly. The objective of this study was to explore 
the level(s) to which elderly individuals had an influ-
ence in important family matters and daily life activi-
ties.

Methods: A cross-sectional study was carried out in 
a tertiary care hospital of Karachi, Pakistan through 
convenience sampling during August to October 
2014. The individuals who were > 35 years and had 
an elderly parent (> 65 years) were included. A pre-
tested structured questionnaire was used for data 
collection. Analysis was done using SPSS 19.0. Lo-
gistic regression analysis was used to identify the 
reasons for appreciating elderly parent’s influence 
in daily lives of study participants.

Results: A total of 200 study participants’ informa-
tion was included. About 35% of the participants 
were between 35 to 40 years of age and there was 
preponderance of females (68%) in the study. The 
majority (81%) of the participants responded that 
their parents have an influence on their family mat-
ters. Parents’ experience (OR: 2.5; 95% CI: 1.1-
5.4), wisdom (OR: 2.1; 95% CI: 0.9-4.6) and respect 
(OR: 1.2; 95% CI: 0.6-2.5) are some of the factors 
in which participant(s) are influenced by their eld-
erly parents.

Conclusion: The study reveals that children re-
spect their elders’ decision(s) and appreciate their 
influence in family matters. The elders should let 
children take their own decisions and become au-
tonomous. Children on the other hand should give 
respect to their elders and should involve them in 
family decisions.

Key words: elderly; geriatrics; family decisions; fam-
ily matters; family system; family dynamics; social 
support
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permitted by the departmental research committee of the 
Aga Khan University.

Questionnaire and Data Collection:
The interviews were questionnaire based. The initial 
questionnaire was developed in English which was later 
translated into Urdu, the national language, for clear 
understanding of the participants. The questionnaire was 
pre-tested on 10 individuals and it was revised based 
on the findings of the pre-test. The data collectors were 
trained before data collection to eliminate interviewer bias. 
The questionnaire comprised 2 sections beginning with 
the demographic details of the study participants. The 
second section of the questionnaire was about the extent 
of family matters influenced by elders; if it has a positive 
or a negative impact on the lives of the study participants. 
The extent of the influence of elderly was categorized into 
three levels i.e. low, medium and high. 

Statistical Analysis:
Data was double entered and analyzed through SPSS 
19.0. Proportions were calculated and chi-square test was 
used for assessing the different levels of influence. Logistic 
regression analysis was used to identify the reasons due 
to which the study participants were influenced by elderly 
parents. All the analysis was two-tailed and a p-value of 
0.05 was considered statistically significant. Results are 
reported in the form of proportions, odds ratio and their 
corresponding 95% confidence intervals.

Results
 
A total of 200 study participants’ information was included 
in the final analysis. The baseline characteristics of the 
study participants are presented in Table 1. Over one-
third of the participants (35%) were between 35 to 40 
years of age and 45.5% were more than 45 years of 
age. There was a preponderance of females in the study 
sample (68%). About 70% of the participants had more 
than 12 years of education and three-quarters of the 
participants (75%) were employed. Approximately 77% 
of the participants had their parents living with them 
and 46% of the participants lived with both the parents. 
The majority (81%) of the participants responded that 
their parents have an influence on their family matters. 

Table 2 (page 20) presents the level of parents’ influence on 
different aspects of daily living. The participants responded 
that they felt the highest level of influence from parents 
in day to day activities of daily living (77.3%, P=0.001), 
followed by influence in household matters (76.1%, 
P=0.001). Likewise, regarding influence on religious beliefs 
and practices, 53.4% of the participants responded that 
their parents have high influence in religious issues. The 
lowest degree of influence by parents was felt on health 
related matters (31.5%).

The majority of the participants (87.7%) responded that 
the influence of elderly parents is favorable to them (Table 
3, page 21). Moreover, 68.5% of the spouses considered 
the influence of elderly parents as positive. Approximately 

81.5% of the parents are happy with the influence they 
have on their families while 80% of the participants 
mentioned that the reason for accepting parents influence 
on their lives is parents’ experience. In addition, 50.6% of 
the participants accepted parents’ influence because of 
the respect they have for their parents.

The majority of the participants (84.6%) responded that 
they take parents’ advice on family matters and 70% of 
their decisions are in accordance with the modern times. 
The participants also mentioned that they along with their 
spouses cannot take better decisions without input from the 
elderly parents. Figure 1 (page 22) depicts the reasons for 
accepting elderly parents influence in daily lives. The study 
participants responded that parents’ experience (OR: 2.5; 
95% CI: 1.1-5.4), parents’ wisdom (OR: 2.1; 95% CI: 0.9-
4.6), parents’ respect (OR: 1.2; 95% CI: 0.6-2.5) and at 
times parents’ financial position (OR: 1.9; 95% CI: 0.4-8.9) 
are some of the factors by which they are influenced by 
their elderly parents.

Discussion

The joint family is an ancient institution of the sub-
continent. Several generations living together 
is the ideal living arrangement where elders are 
being taken care of and their opinion is sought for 
every decision in family related matters, but it has 
undergone some changes in the late twentieth century.  

The prominent feature of the joint family system was that 
the elderly person in the family was recognized by their 
leader who has been considered as someone having a 
firm grip keeping the entire family together with a strong 
foundation of morals and values. In addition to holding a 
sole authoritative place in the decision regarding major and 
minor family matters, their advice and guidance was also 
considered irreplaceable. The continuous and growing 
impact of urbanization, secularization, and Westernization, 
has however, made a significant impact on the family 
systems, both in terms of structure as well as decision-
making. The societies and families in Pakistan have been 
distinguished for their cultural values and lifestyles since 
centuries(10). In the current study, 46% of the participants 
had both of their parents living with them.

This study assessed the level of the impact elders have on 
family. It has been documented that in a joint family, the 
family has been more dependent on the decision-making 
powers of the elderly members of the family as compared 
to the ones who are living separate from their parents and 
almost all the areas of their lives have been contributed to 
by them(4,5). Though in an opinion of a minor group, the 
contribution given by the elderly members of the family is 
appreciated, the younger group of the family ends up in 
difference of opinions and perceptions(13,14).

People’s perception of the aging process varies from 
culture to culture, for instance, aging can be regarded as 
an unwanted phenomenon in one culture; and in another it 
can be a mark for wisdom, survival, and eminence (15,16). 
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Table 1: Baseline characteristics of study participants (n=200)
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In this study, upon enquiring about reasons for favoring the 
influence of elders in family matters, a vast majority of the 
subjects pointed out that the elders have more experience 
in dealing with daily life issues (OR: 2.5; 95% CI: 1.1-5.4), 
and better ways of solving problems (OR: 2.1; 95% CI: 
0.9-4.6). 

The study participants also responded that respect of the 
elderly is another factor for accepting the parents’ influence. 
A considerable proportion of the families considered that 
the elderly affected their lives in a good way and they have 
a better approach to the issues regarding family matters. 

In Asian families, elderly are considered to be a source 
of inspiration and are looked upon as a primary source of 
guidance(17,18). After retirement, there is a drastic change 
in the lifestyle of an elderly characterized by sudden loss 
of income, which leads to an abrupt transition from head 
of the family to an inactive member in decision-making, 
and consequently leads to low self-image and depression 
(17,19,20). On the contrary, in this study, the majority of the 
participants responded that not only they but their spouse 
also respects the decision of the elderly family member. 
However, we could not cross-validate the findings with the 
elderly family member(s).
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Table 2: Level of parents’ influence on different aspects of daily activities
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In this study, 76.1% of the participants responded that they 
feel high severe influence of their parents in the actions of 
daily living. This can be disturbing on part of the children as 
in today’s world male and females both are working to make 
their ends meet and they need to make certain decisions 
that they are capable of doing because of the changes in life 
style and other norms of the society(7,21,22). A relatively 
smaller group of the participants pointed out that their lives 
have been less influenced by the elders and they are of 
the opinion that family matters are handled in a better way 
by their own decision-making powers for their family(21, 
23). Therefore, the elderly parents should allow a certain 
degree of freedom to their children to take decisions at 
least regarding activities of daily living (1,8,24).

This study had certain limitations. Firstly, the data was 
collected from a tertiary care hospital and so the results 
might not apply to the general population. Moreover, in 
the study, we inquired about parents influence from their 
children but we did not include parents’ perspective. 
Therefore, future studies on this issue are warranted to 
include perspective of participants from different parts of 
Pakistan and also the population living in rural areas, so as 
to further understand and obtain views of both i.e. children 
and their parents.

Conclusion

The study reveals that children respect their elders’ 
decisions and appreciate their influence in family matters. 
In addition, they look up to their elders because of their 
experience and better approach in solving problems. 
However, it is essential to achieve a balance for harmony in 
families, both from elderly parents and their children. Both 
the groups should realize their boundaries and limitations. 
The elders should give space and freedom to their children 
so that they can be autonomous and are prepared for the 
future. Children on the other hand should give proper care, 
respect to their elders and should involve them in family 
decisions so that they do not feel worthless.
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Figure 1: Reasons for appreciating elderly parents’ influence in daily lives 
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Leadership in Postgraduate Family Medicine Training 
Programs: A “Steps-Model” Implementation in Eastern 
Province-MOH Saudi Arabia

Abstract  
Leadership in Family Medicine/ Primary Health 
Care, including training of postgraduates in 
this discipline, is essential to favorably impact 
training, as well as patient related health care 
outcomes.

In the Eastern province of Saudi Arabia, a step 
model leadership approach has been utilized 
to achieve targets set for training of postgrad-
uates in Family Medicine training program, in 
same time it also has been utilized in the pri-
mary mental health program in Eastern Prov-
ince-MOH. 

Step model leadership initiative is a transfor-
mational leadership that involves three steps.
Step one essentially is based on a manageri-
al role where tasks are assigned for the team 
and desired outcomes agreed at the start of 
the program. Step two is role model stage that 
ensures progression of the task. Step three is 
essentially an evaluator type of leadership role 
that tries to establish and mentain the continiu-
outy of achieving the desired outcomes, it uti-
lizes advocacy as one of its main strategies.

It is important that one in a leadership position 
in this step model understands their role and 
contributes effectively in line with the expec-
tations of the step model for leadership initia-
tive.

This Step Model for leadership has been suc-
cessfully applied in the training of postgradu-
ates in Family Medicine Program in Eastern 
province, MOH of Saudi Arabia. It is proposed 
that it should be applied throughout Saudi Ara-
bia and in other countries of the region.

Key words: Leadership, Step model, Fam-
ily Medicine Program, Post graduate training, 
Saudi Arabia
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Introduction

In one’s role as Director of the postgraduates in Family 
Medicine training program,MOH, effective leadership is 
important to influence the performance and postgraduate 
training related and patient care outcomes(1). A new 
initiative called “Step model” leadership could be 
considered as a kind of transformational leadership 
for implantation in Family Medicine programs/Primary 
Health Care. Transformational leadership was introduced 
by James McGregor Burns, in 1978. He defined 
transformational leadership as a process where “leaders 
and their followers raise one another to higher levels of 
morality and motivation.”(2) 

Transformational leadership style demonstrates as 
a positive contributor to safety environment(3), and 
is effective in improving care staff’s perception of 
management support(4). Also, it contributes positively to 
job satisfaction in healthcare institutions, and in enhancing 
the empowerment influences among work staff(5). 
Transformational style generates greater commitment 
from followers than other leadership styles(1).

Step-model is based on the the leader goal, the nature of 
the task, and the age of the institution. It has been applied 
in the Primary Mental Health Program since 2003, and in 
the Saudi Postgraduate Family Medicine Program in the 
Eastern Province, MOH since 2010. It has proved to be 
very effective in building a competent motivated team.

Step-model is based on transformation effectively through 
3 levels: manager, leader, and internal evaluator. The 
person in charge should recognize these levels when 
he/she transfers from one step into another according to 
determined factors. These factors are: 

(1) The task nature and complexity
(2) Age of the task, is it new, in progression, or already  
      established? 
(3) The maturity level of the team members.
(4) Ability of the person to modify his performance 
     according to each level. 
(5) Assigned person’s competencies in leadership,  
     motivation, and building a work-team. 

For any new work or assigned task, the person who is 
assigned as responsible for a team to accomplish a task, 
should consider these three steps. This person should be 
able to play these roles correctly and transfer from one step 
to the next in the correct time according to the maturity of 
the team and the achievement level.

Step ONE “Manager”:  
When task is starting.
Manager’s goal is “Coaching” to establish an effective and 
efficient process for the work.

The manager is concerned with setting the rules in order 
to accomplish a task. So, in this role, the rules must be 

clear for every team member. The manager is responsible 
for directing and coaching his/her team within clear and 
defined rules.

Manager’s tasks: 
1. Establish the framework of the work and its outcomes
2. Responsible for selection of the team members who 
could work in a familiar and safe environment.
3. Choice with the team an efficient process to achieve the 
proposed outcomes 
4. Create the ground rules for the work in the view of the 
organization system 
5. Assess team members’ performance
6. Be sure the work is in the planned process
7. Work is on progression 
8. Motivate the team members
9. Select a appropriate task-leader and members for a 
defined task
10. Work in solving the obstacles facing the team work
11. Create proposed work leaders

Manager should assured that, everyone in his/her team 
fully understand what they’re responsible for, and know how 
one will measure success. Next, help the team to achieve 
the goal and stay motivated. This type of management 
links short-term achievement to the organization’s longer-
term goals(6). In this step clear communication and regular 
feedback are essential for the successful passing of this 
step.

Step TWO “Leader”: 
When task is in progression.
Leader’s goal “Model” is guiding work-team for achieving 
the proposed outcomes.

The leader leads the team by redirecting them toward the 
goal. The leader delegates the task to the team members. 
However, he/she follows the task progression as well as 
facilitates the teamwork in order to achieve the set goals. 

Leader’s tasks: 
1. Guide the team for acheiving the task goals
2. Be a lived model for the team members
3. Support the team members to achieve their tasks
4. Work with team to modify the process, as needed, 
according to the work needs
5. Share with his/her team the performance assessment 
6. Motivate his/her team members
7. Create and maintain a safe work environment

As cited in Bernard M. Bass’s book, 1985, this type of 
leader who is a model of integrity and fairness; sets clear 
goals; has high expectations; encourages others; provides 
support and recognition; stirs the emotions of people; gets 
people to look beyond their self-interest; inspires them to 
achieve their goals(7). 

This step may be the longest period till it is sure that the 
proposed leaders become competent enough to carry the 
responsibilities as effective leaders.
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The following Table shows Step-model and the factors that influence transformation from one step to another
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Step THREE “Internal Evaluator”: 
- When task is almost or fully achieving the proposed 
outcome. 

Evaluator’s goal “Advocator” is to maintain work in effective 
progression.

The internal evaluator supports team leaders as well as the 
team members to accomplish the task. Internal evaluator 
plays also the role of the counsellor for the team.

Internal Evaluator’s tasks: 
1. Evaluate the leader’s performance
2. Be sure the work outcomes are desirable
3. Work as an advocator and counsellor for the team 
members
4. Work as mentor and adviser for the team leaders and 
members.
5. Supervise the whole work and maintain it in the desired 
process. 
6. Interfere and correct any mistake that can deviate the 
work. 
7. Protect the work from outside distraction

Designed by Dr. Nada Bounian
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Introduction

Children with short stature are encountered often in 
family practice. By definition, one child in 33 has height 
measurements below the third percentile for age. While 
this is often defined as the lower limit of “normal,” most 
of these children are, in fact, healthy and growing 
adequately. Many will attain normal stature as adults. The 
practitioner’s task is to identify the few children who are 
short as a result of medical conditions that lead to failure 
of normal growth.

Birth weight and length do not reliably predict ultimate 
height and weight. Tanner and co-workers (1) have 
reported a correlation co-efficient of only 0.25 between 
birth length and ultimate height. However, the correlation 
between height and two years of age and ultimate height 
is nearly 0.8.

Growth retardation may exist if

(1) Height is less than two standard deviations from the 
mean for age.
(2) Growth velocity is less than two standard deviations 
from the mean growth velocity for age or,
(3) A pubertal growth spurt fails to occur within two standard 
deviations of the usual time (2).

Causes of short stature

The causes of short stature are listed in (Table 1). An 
understanding of the typical pattern of growth seen in each 
of these conditions is helpful in evaluating the short child. 
Determining the level of epiphyseal maturation is also 
useful. The radiologic standards published by Gruelich and 
Pyle are used most widely and are based on the growth 
centres and epiphyses of the left wrist and hand (3).

Bone age is usually equal to chronological age in familial 
and primordial short stature, but is delayed in other causes 
of short stature. Its major value is prognostic, as children 
with delayed bone age have a better chance to attain 
normal adult height than do short children whose bone  
age is not delayed.

Table 1: Causes of short stature
 

Familial short stature

Constitutional growth delay

Chronic systemic disease
       CNS abnormalities
       Congenital heart disease
       Respiratory disease (asthma, cystic fibrosis)
Gastrointestinal disease (inflammatory bowel disorder, 
celiac diseases)

Renal disease (renal tubular acidosis, chronic renal 
failure)
        Immune deficiency
        Chronic anemia
Primordial growth delay

Chromosomal abnormalities
       Down syndrome
       Turner syndrome

Skeletal dysplasias
       Osteochondrodystrophies
       Pseudohypoparathyroidism

Environmental causes
       Malnutrition
       Psychosocial deprivation

Endocrine disease
       Hypothyroidism
       Growth hormone deficiency
       Cushing syndrome
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Bone Age and Height Age

Bone age and height age are helpful in estimating a child’s 
growth potential. The younger the bone age (the state 
of skeletal maturation), the greater the remaining growth 
potential. Bone age is determined by a radiologist, using 
standard tables. Height age is obtained on a growth chart 
by drawing a horizontal line from the patient’s height to the 
50th percentile line for height and then dropping a vertical 
line to the baseline to measure the age (4).

Although a child may have a delayed height age (HA) 
with respect to chronologic age (CA), if the bone age (BA) 
is proportionately delayed (CA > HA = BA), the ultimate 
height may be equal to that of the child whose chronologic 
age is equal to his height age and bone age (CA = HA = 
BA). Comparison of chronologic age, bone age and height 
age may be used to classify causes of short stature (5).

Height Prediction

Height prediction can be used to confirm suspicion of 
abnormal growth. To predict a target adult height, an 
adjusted midparental height is obtained by averaging the 
parents’ heights after first adding 13 cm to the mother’s 
height if the child is a boy or subtracting 13 cm from the 
father’s height if the child is a girl. Projection of the child’s 
anticipated growth along his or her growth percentile 
should yield an adult height that is within + 8.5 cm of the 
adjusted midparental height. If the projection of the child’s 
growth is more than 8.5 cm below the adjusted midparental 
height, the growth of the child cannot be assumed to be 
secondary to parental short stature (6,7).

Evaluation of Growth Retardation

History and Physical Examination
If growth retardation is suspected, particular attention 
must be given to certain key aspects of the history and 
physical examination. The categories outlined in Tables 
2 and 3 (pages 29 and 30) are touched on in the well-
child examination. However, in the evaluation of growth 
retardation, each area must be more extensively 
considered. For example, a family tree can be used 
to plot family heights, ages of menarche and ages of 
pubertal growth spurts in search of familial short stature 
and constitutional delay of growth and maturation. 
Upper-to-lower segment ratios, usually not calculated in 
general physical examinations, should be included in all 
evaluations of growth in order to detect abnormalities of 
bone development (3).

Laboratory Evaluation
If growth retardation is suspected, the following routine 
screening tests should be performed: Complete blood count 
(anaemia); erythrocyte sedimentation rate (inflammatory 
bowel disease, which may be relatively asymptomatic 
except for growth retardation); urinalysis, blood urea 
nitrogen, serum creatinine and serum bicarbonate (renal 
disease); thyroid function tests (hypothyroidism) and hand 

films for bone age (helpful in determining whether growth 
is consistent with chronologic age and in excluding skeletal 
dysplasias) (9). If a child with growth failure is more than 
two years old, the plasma somatomedin-C (SM-C) level can 
be determined to screen for growth hormone deficiency. 
An SM-C level of less than 0.25 u per mL suggests a 
growth hormone deficiency. A value greater than 0.5 u per 
mL indicates that a growth hormone deficiency is unlikely. 
However, the SM-C level is not useful during the first two 
years of life because of the overlap of levels between 
normal and growth hormone-deficient patients (10).

If the SM-C level is abnormal or if there is strong suspicion 
of a hormonal deficiency (hypoglycemia in a short child), 
growth hormone stimulation tests should be done. Since 
baseline growth hormone levels are low, stimulation tests 
are required to separate subjects with hormonal deficiency 
from those with normal secretion (11).

Metabolic screening tests should be performed as needed 
to identify mucopolysaccharidosis, aminoacidopathies 
and galactosemia. Any girl with delayed bone age and 
unexplained shortness should have a karyotype done to 
rule out Turner’s syndrome or one of its variants.

Differential Diagnosis
A useful way of approaching growth disturbances is by 
comparing chronologic age, bone age and height age 
(Table 5). A bone age that differs from height age by six 
months or less is not significant. However, a bone age that 
differs from height age by one year or more is significant 
(12).

Treatment

Treatment of short stature depends on the underlying cause. 
Children with chronic systemic disease will show improved 
growth if their medical status can be significantly improved. 
Growth failure because of dietary or environmental factors 
can also be reversed with appropriate intervention. Children 
with hypothyroidism usually show a rapid return to normal 
stature once hormone replacement is begun. For children 
with growth hormone deficiency, however, the results of 
treatment are seldom as dramatic, with most individuals 
remaining subnormal in height as adults.

There is no specific treatment for the other causes of short 
stature. Nevertheless, parents may enquire about the 
benefit of growth hormone treatment. When the child has 
constitutional delay, parents can be reassured that the adult 
height will be normal without intervention. Unfortunately, 
the same cannot be said for those with familial or primordial 
short stature. There is no evidence to show that the use of 
growth hormone results in any significant increase in final 
height for these children.

Growth hormone does seem to offer possible benefit to 
children with Turner syndrome. Although the results of 
long-term studies are not yet available, most girls with 
this condition who have been given growth hormone have 
shown an increase in linear growth that is expected to 
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Table 2: Important Historical Features in the evaluation of the Child With Growth Retardation
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Referral to a pediatric endocrinologist seems appropriate 
when Turner syndrome is diagnosed.

In the second half of this paper I will present a charming child 
with short stature. The workup of this patient demonstrates 
the step that should be followed in investigation of short 
stature.

History and Physical Examination

Haifa was seen initially in Tripoli and was referred later 
to AUB where I saw the patient in the Family Medicine 
Practice Center. The investigations were done in Tripoli, 
AUB and Royal Hospital for sick children in London.

She was born in Tripoli in a maternity hospital, birth weight 
3 kg, birth length 49 cm, following a spontaneous vertex 
delivery. Mother had been well during the pregnancy with 
no smoking nor alcohol intake. Mother is aged 36 with 
a height of 163.0 cm which is 50th centile. She reached 
menarche at age 13 years. Father, aged 37 years, is an 

agricultural land owner in good health. He is 183 cm tall, 
which would put him between the 9th and 97th centiles. 
There are four siblings, a boy aged 16 years who is 183 cm 
tall, a girl of nearly 13 years who has been menstruating 
for some six months, she is 167 cm tall, a girl of 10 years, 
said to be 154 cm, and a boy of 10 months, said to weigh 
12 kg and be around 74 cm tall some two months ago. 
There is no history of stillbirth, neonatal death nor death 
in infancy.

In the past, Haifa has been in good health. She was breast 
fed for six months and solids introduced by seven to eight 
months of age. However, mother says that her appetite 
has always been bad and that she often has to force food 
into her. Bowels are open regularly once a day, said to 
have been of rather small volume but more normal of the 
last year and normal in colour. There have been no serious 
illnesses. Mother had no height records but thought that 
she had gained 5 cm over the last year and 8 cm the year 
before. She thinks her weight has been static over the last 
two years.
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Table 3: Important Physical Findings in the Evaluation of the Child with Growth Retardation

Table 4: Laboratory Evaluation
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On examination, Haifa was a delightful girl who looked 
well. She looked somewhat dysmorphic with coarse 
features, hypertelorism, rather square face with snub 
nose and coarse hair. Limbs superficially looked short 
with particularly short fingers and square hands with broad 
great toes. No abnormalities were found in the central 
nervous system with normal fundi, no cataracts, no squint. 
The cardiovascular system: There was a systolic murmur 
heard over the precordium at the left sternal edge and at the 
back with no thrill. There was no femororadial delay. There 
were no abnormalities in the respiratory system nor the 
abdomen. In particular, there was no hepatosplenomegaly. 
Genitalia were those of the normal female and there was 
no kyphoscoliosis. Triceps skinfold thickness was 6.2 mm 
(3rd centile), subscapular skinfolds 4.2 mm (3rd to 10th 
centile). Height 95.9 cm, which is well below the 3rd centile, 

sitting height 56.8 cm, and subischial leg length 39.1 cm, 
indicating that her back and limbs are proportionately small 
(-3.5 and -4 standard deviations, respectively).

Investigations
Haemoglobin, full blood count, showed no abnormality, 
with ESR of 10 mm/hr. Serum iron level was 12 mol/l (nl) 
with normal transferrin (2.6 g/l) and ferritin level (52 ug/
l). Both vitamin B12 and folate level were within normal 
824 ng/l and 10.6 ug/l, respectively with red cell folate 
of 371 ug/l (normal). Her electrolytes profile was normal 
including: Calcium 2.42 mmol/l, phosphate 1.38 mmol/
l, creatinine 5.3 mmol/l. The plasma amino acid screen 
and organic acid urinary screen were normal as well. 
Qualitative urinalysis revealed trace of protein and ketones 
but no other abnormality. Mucopolysaccharidosis screen 
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Table 5: Differential Diagnosis of Growth Disorders by Comparing Chronologic Age, Bone Age, and Height 
Age

 
CA > BA = HA Hypopituitarism 

Constitutional delay of growth and maturation
Nongrowth-hormone-deficient, growth-hormone-responsive growth failure (biologically inactive growth hormone, or 
growth hormone and/or somatomedin-C resistance)
Cushing’s disease
Chronic malnutrition
Psychosocial deprivation
Chronic organic disease
Glucocorticoid excess

CA > HA > BA

Growth hormone deficiency (hypopituitarism)
Hypothyroidism

CA > BA > HA

Constitutional delay of growth and maturation with familial short stature
Intrauterine growth retardation
Turner’s syndrome
Down’s syndrome

CA = BA > HA

Familial short stature
Intrauterine growth retardation 

 
KEY: CA = chronologic age; BA = bone age; HA = height age
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revealed mucoolysaccharides of 19 mg/mmol creatinine (age related reference range 6-13 mg/mmol creatinine)

The pattern obtained from one dimensional electrophoresis does not support the diagnosis of mucopolysaccharidosis 
types I, II, or III. Her thyroxin was 165 nmol/l (normal) and prolactin 307 m u/l (normal).

 

These are normal results though there is a somewhat exaggerated response of FSH of doubtful clinical significance.

Insulin hypoglycemia test: Plasma glucose fell from 4.7 mmol/l to a minimum of 1.8 mmol/l. Cortisol response baseline 
409 nmol/l, maximum 814 nmol/l (normal response). Growth hormone rose to maximum of 16.5 mU/l (very slightly 
suboptimal response, but unlikely to be of clinical significance).

Jejunal biopsy: Two attempts failed, but stool culture negative. In addition, urine for reducing substances was 
negative.
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Skeletal survey: There is abnormality of the hands and 
feet. This consists in the hands of short metacarpals, 
phalanges and a small carpal area. Similar changes are 
present in the feet. Long bones show only minor abnormality 
with slight loss of tubulation of the proximal humeri and 
tibiae. Remaining skeleton including the skull and spine, 
normal. Appearances are not of a mucopolysaccharidosis, 
but suggest a possible acrodysplasia.

Conclusion

It seemed very likely, on the first meeting with Haifa, that she 
had a syndrome diagnosis and I felt it quite possible that she 
would turn out to have either a mucopolysaccharidosis or a 
form of skeletal dysplasia. The investigations, however, have 
excluded a mucopolysaccharidosis and the measurements 
indicate that her short stature is proportional, with back and 
long bones equally short. The skeletal survey findings are 
not pathognomic of any particular syndrome and I would 
have expected the radiological changes to be more specific 
by her age in conditions such as acromesomelic dysplasia 
syndrome or brachydactyly syndrome type-E, although the 
latter does remain a possibility (14, 15).

The importance of making a specific syndrome diagnosis 
would be to provide genetic counselling and, of course, 
to be more specific about the prognosis. Most important, 
however, is the question as to whether any treatment is 
likely to influence Haifa’s final height and, despite the 
marginally suboptimal growth hormone response to insulin 
hypoglycemia, there is nothing clinically about Haifa to 
suggest that she might respond to exogenous growth 
hormone treatment. There is nothing from our other 
investigations to suggest any other form of treatment that 
is likely to prove beneficial.

In summary, therefore, I think that Haifa is small because 
of a dysmorphic syndrome which we have been unable 
to positively identify. I think that it is very unlikely that 
any therapeutic intervention will improve her final height 
prognosis.

Final Comment
Growth is a manifestation of health in the young. As such, 
it is a parameter of the well-being of a child. A wide variety 
of disorders can affect the rate and the quality of growth. 
Thus, the ability to evaluate growth is a basic diagnostic 
skill that all physicians who provide care for children 
should possess. By focusing on key aspects of the history 
and physical examination, by performing the appropriate 
screening tests, by comparing chronologic age, bone age 
and height age, and by reviewing prior anthropometric 
measurements, the family physician can confidently 
evaluate the child with growth retardation.
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